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11, 2008. 10TECHN CAL FI ELD The present invention pertains to

configurations of systens INFEEI(PERERAER @ONFICURISEIONG] ophar maceuti cal s,
particularly in relation to the infusion circuits thereof BACKGROUND
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t he Cardi oGen-82(r) available from Bracco Di agnostics Inc. (Princeton, NJ).
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infuse radiopharmaceuticals, particularly in reiation to the infusion circuits thereof,

BACKGROUND
15 Nuclear medicine employs radioactive material for therapy and diagnostic
Imaging. Positron emission tornography (PET) is one type of diagnostic imaging,
which utilizes doses of radiopharmaceutical, for example, generated by elution within
a radioisotope generator, that are injected, or infused into a patient. The infused dose
of radiopharmaceutical is absorbed by cells of a target organ, of the patient, and emits
20 radiation, which is detected by a PET scanner, in order to generate an image of the
organ. An example of a radioactive isotope, which may be used for PET, is
Rubidium-82 (produced by the decay of Strontium-82); and an example of a
radioisotope generator, which yields a saline solution of Rubidium-82, via elution, is
the CardioGen-82® available from Bracco Diagnostics Inc. (Princeton, NJ). A PET
25 scanmer in combination with infused doses of radiopharmaceuticals may also be
employed to quantify blood flow rate, for example, through the coronary arteries of a
patient.
Whether the half-life of a particular radioactive isotope, employed by a
radiopharmaceutical, is relatively short or long, a patient undergoing a nuclear
30 imaging procedure is not typically exposed to a significant amount of radiation.
However, these personnel, whose job it is to set up and maintain radiopharmaceutical
infusion systems, and to administer doses therefrom, are subject to more frequent and

prolonged exposures to radiation. Although radioisotope generators and infusion



radi opharmaceutical, is relatively short or long, a patient undergoing a
nucl ear 30i magi ng procedure is not typically exposed to a significant
amatmt of radiation. However, those personnel, whose job it is to set up

and mai nt ai §,g gk @pBannaceutical infusion systems, and Lo.admister doses
therefrom are subject to nore frequent and prol onged exposures to

radi ati on. Al though radi oi sotope generators and infusion circuits in these

systems are shiielifad meffys@eranRlsRicld¥d, Forsbn PNk Rehdugad o Sadeval lig, 1t 0
protect personnel from excessive exposure to radiation Sources, the daily
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i nvention. Theyshn®wi ngs are not to scale (unless so stated) and are
intended for use in conjunction with the explanations in the foll ow ng
detail ed description. Enbodinents of the present invention wll hereinafter
be descri bed BRICGORENGRINTGANWE RHEHRR Afpeided dr awi ngs, wherein |ike

nunmeral s denote |ike .elements,. .15Fi agure LA is a first perspective view of
an i nf usi on systerr{:h ea@%%“ﬁag %rﬁw%nﬁbél%egrgusglﬂ%‘éedjlf%ﬁ’tcgmb?m}f(ﬁg“ Se%flé%et i nventi on.
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20accordi ng t &xpsamone M0d foMenisg. detailed desbiydioh e EMBolliteats SENRMRLES of an
Infusion cir Cilflli\fén’tior? Cw%?ﬁeq'!:igzg’tetr 86 ggsgr?be%rllr?ggnijurrrl%g(tjns Wﬁflfl thtehagpe%rdgds c?rgxgviniggvent on.
wherein like numerals denote like elements,
15 Figure 1A is a first perspective view of an infusion system, according to some
embodiments of the present invention,
Figure 1B is another perspective view of a portion of a cabinet structure of the
system shown in Figure 1A, according to some embodiments.
Figure 1C is a second perspective view of the system shown in Figure 1A,
20 according to some embodiments.
Figure 1D is a schematic of an infusion circuit, according to some
embodiments of the present invention,
Figure 1E is a perspective view of exemplary sample vial shielding that may
be employed in conjunction with the infusion system of Figure 1A.
25 Figure 2A is a perspective view of a shielding assembly for an infusion
system, such as that shown in Figures 1A-C, according to some embodiments of the
present invention,
Figure 2B is a perspective view of a framework of the system, according to
some embodiments, with an enlarged detailed view of a component of the system, |
30 according to some embodiments.
Figure 3A is another perspective view of the shielding assembly shown in

Figure 2A.



Figure | Eis a perspective view of exenplary sanple vial shielding that
may be enployed in conjunction with the infusion systemof Figure IA
25Figure 2A is a perspective view of a shielding assenbly for an infusion

system sucloagediBab; shown in Figures 1A-C, accordi ng tp-5eBerrhed ments
of the present invention. Figure 2B is a perspective view of a

framewor k of the system according to sone enbodi nents, with an enl arged
detail ed view of argeRBEBRAteRpectieviey ST BiMinfadias ciedutt HPwhan BRIR 1C,

enbodi nent s. Fi gure 3A is another perspective view of the shielding
assenbly shomﬁ??ﬁg“ﬁdgaggé‘_’”@@?“mdmgm F—‘?n@f‘ugnélf’@ P¢S-a perspective Vi ew of the
infusion circuit, sRoWd iR abkEptctvd Gew 60NRisEsaRE iFNGT QubRdbaReSOKdi Ng to
sonme enbodi nents. Figure 3C is a perspective view of a di sposable

i nf usi on ci r cAPIOTEHESLRRBIYOUIRERSr di ng to some enbodi ments. 5Figure 3D s

a frame for the supbgsgsemdly raheW} thdkubiSthRy IhowPGohal 89 L 00R
enbodi nents. Figure 4 is a main nenu screen shot froman interface of a

conputer, whi é?inmboéé’ninﬁel uded in systens of the present .invention,
according to some gpRedi;BRALS meny screen shot from af iBMHERe g’ﬁl% S GRBIRL I C

showing a first rpulp of successive screen shots from 10the conputer
interface, acteydmghie’ igorscranidie presetisinvention, acfirdfng & HBciombadipagits. of

screen shots from filig: SRUPLLGELINEEAEE AL fg%!gc\éésgﬁre LAALAAL 8Os, el ated

to cluant volume levels in a reservoir m accor di ng
enbodi nént s. the computer interfackj aggoerding @ josncaengotiemamtsi c showi ng a second group

of successive scrggp, shots, hRlrOUR&NEoE AIRULSE Lo NS 1 BES:, BEGOLALNY to sone
enbodi ment s. _
indications related to efuant volume levels in a reservoir of the system, according to
some embodiments.
Figure 5C is a schematic showing a second group of successive screen shots
15 from the computer interface, according to some embodiments.
Figure 6 is a schematic showing a third group of successive screen shots from
the computer interface, according to some embodiments. '
Figures 7A-C are schematics showing a fourth group of successive screen
shots from the computer interface, according to some embodiments.
20 Figures 8A-B are schematics showing a fifth group of successive screen shots
from the computer interface, according to some embodiments.
Figures 9A-C are schematics showing a sixth group of successive screen shots
from the computer interface, according to some embodiments.
Figure 10 is a schematic showing a seventh group of successive screen shots
25 from the computer interface, according to some embodiments.
Figure 11 is an exemplary report which may be generated by the computer
included in infusion systems, according to some embodiments.
Figures 12A-B are schematics of altemative infusion circuits that may be
employved by embodiments of the present invention.
30 Figure 12C is a schematic illustrating exemplary activity profiles of injected

doses of a radiopharmaceutical.



Figure 6 is a schematic showing a third group of successive screen shots
fromthe conputer interface, according to sone enbodi nents. Fi gures
7A-C are schematics showing a fourth group of successive screen shots from
t he conput efygMiLisiace, according to sone enbodi ments. 2OFL&WsRS73A B are
schematics showing a fifth group of successive screen shots fromthe
conputer interface, according to sone enbodi nents. Figures 9A-C are

schemati cs shawngiLEpsbrttRigmrony of successive screen shots fromthe
Fi.gure 10

conputer interface,_ accordi to onme enbodi ne
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an exenpl ary report whi ch ﬁnerat ed b% the computer’ included in
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embodi nents of the present invention. 30Figure 12C is a schematic

il lustrating &ceaprafy ey ol ihe gxamies hape swRblemjtepetags haas beﬂtﬂazed
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description is exe Iary In nature and 1s not 1 nten
appl i cabi | i tysorog em@dfm@mﬁﬁhemﬁesgm ipyratipmdntginsysien lé)nyShma-yt Suﬂmﬂhér t he

fol | owi ng desgy |, BN Rip) qﬁ&hnﬁ@&cﬁg 6 Blastolrh 491 s {)@gn' s ih ¢ egru&efaﬁﬁgg@t ' ng
mpl ary 5enbodi nent s. l'izin eachi ng provide ein, ose
skill ed0i n t hehelrlf; shell 13 extends upward from a skirt 11, that surrounds platform 113, to

surrounds an interior space in which a portion of infusion system 10 is contained (-
seen in Figure 1C). Shell may be formed from pancls of injection-molded
pdlyurethane fitted together according to methods known to those skilled in the art.
Figure 1A illustrates the cabinet structure of systern 10.including a grip or handle 14,

15 which extends laterally from shell 13, in proximity to an upper surface 131 thereof,
and a post 142, which extends upward from shell 13, and to which a work surface, or
tray 16 and a computer 17 are, preferably, attached, via an ergonomic, positionable
mount. According to some embodiments, computer 17 is coupled to a controller of
system 10, which is mounted within the interior space surrounded by shell 13; and, a

20 monitor 172 of computer 17 not only displays indications of system operation for a
user of system 10, but also serves as a device for user input (e.g. touch screen input).
However, according to alternate embodiments, another type of user input device,
known to those skilled in the art, may be employed by computer 17. Other types of
user input devices may be included, for example, a keyboard, a series of control

25 buttons or levers, & bar code reader (or other reader of encoded information), a
scanner, a computer readable medium containing pertinent data, etc. The user input
device may be mounted on the cabinet structure of system 10, as shown, or may be
tethered thereto; alternatively the user input device may be remote from system 18,
for example, located in a separate control room. According to some additional

30 embodiments, another user input device, for example, in addition to a touch screen of
computer 17, may be remote from system 10 and used to start and stop infusions, as

well as to monitor system operation both during quality contro! infusions and during



recogni ze that many of the exanples have suitable alternatives that can be
utilized. Figure Ais a first perspective view of an infusion system 10,
according to sonme enbodi nents of the present invention, wherein system 10

i's shown suppghdefehspy a cabinet structure, which incl uo&g;:srf@szpdg%g%gfm 113
(seen better in Figure 2B) and a 10shell 13; shell 13 extends upward from a

skirt 11, that surrounds platform 113, to surrounds an interior space in

which a porti ?)@tlé?lft ifiioAS] OPerBStFRYsidn 1§, wOtH RifRadattd bs@ipukd 1Figure 10).
Shel | may be forned from panels of injection-nplded polyurethane fitted
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attache via an ergonom c, positionable nount. According to sone
embodi nent's, &waisatier anpther. apesors efiwheslal ot ohdcerdingfio syme prfered which i s
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screen input). Howev rd te enbodi nents, another type of
user input der\}/qi&“’(}:eéWC B% %r{g‘ﬁq@ IleIsgtgvi‘ ng}tsggﬁgg the art, may be enpl oyed by
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system| O, fz@fazeemnﬁleﬁ],bodnamtcﬁdeﬂs No 8wBRPAScR}. PRI Ghay R @BpreAELHIdi Ng t O
some additi on 30errbog| ments, anot her yser input deyice, for exanple, in
additidn to rﬁtdi%‘ﬁo%&’ @gﬁreg?nts a swiveling of wheels 122, according to those

embodiments in which wheels 122 are casters, and may be further depressed to brake

wheels 121, 122 from rolling and swiveling, upon reaching a desired location.

According to some embodiments, braking may be designed to sfow system 10, for

example, when rolling down an incline, and, according to yet further embodiments,
20 gystem 10 may include a motor to power movement thereof.

Figure 1B further illustrates: a rear access panel 174 of shell 13, for example,
providing access to circuit boards of the aforementioned controlier contained within
the interior space that is surrounded by shell 13; an eptional lock 184, to secure panel
174, a power jack 118, for connecting system 10 to a power source; and a printer 117

25 for providing documentation of each patient infusion carried out by system 18, and of
system quality control test results. In some embodiments, system 10 may further
inchude a power strip by which auxiliary equipment may be powered, and one or more
additional electrical connectors, or ports (not shown), which are supported by
platform 113 and may be integrated into shell 13, for example, in proximity to jack

30 118 or printer 117; these electrical connectors/ports allow systemn 10 to communicate
with, other devices used for nuclear imaging procedures, for example, a PET
scanner/camera, and/or for coupling to an intranef network, and/or to the internet, for

example, to link up with software programs for various types of data anaiysis, and/or



conputer 17, may be renote fromsystem 10 and used to start and stop
infusions, as well as to nonitor system operation both during quality
control infusions and during patient infusions. Qperation of system 10,

whi ch is faghhigatee by conputer 17, will be described Qe @Woojivsss
conjunction with Figures 4-9C Figure A further illustrates two

pairs of wheels 121, 122, nounted to an underside of platform 113, to nake
system 10 nobitd Eﬂkfbaﬁldbﬁerléfb(ﬁnsﬁh@g\lf‘lm|1cﬁlﬁ:ﬁipﬁ¢suahns5aﬂi/&|ttﬁuﬁ{ in@seBiidet abl e for
a person to gras der to rrane ver fromone | ocation for
Aot hor | Upon BRI FBH P HEISe ST 13 925 KEteo R SUREBEerar r o0

enmbodi nent s, gﬁ@nt@@@&t‘lgcmws of wheel s 121 122, are casters, allow ng
for rotation in a horizontal plane (sw vel in order to prOV| de additi onal
flexibility for maft@tGef fﬁﬁh%%{%ﬁ?ﬁ‘@’p?‘?ﬁ“ afeat s pkelk i3ghel udpneEyal 10Fi gure

1B is a perspggdning® 1y, €¥s,089 &red thkkh:, Higsystem d ddivef the
cabi net structI{t‘Jetrnén\é which'is in pr oxi m t;gto V\heeﬁmwa 1X§ll{:)| Olc}rﬁé%le

i |l ustrates avFEpérystm Headpremogempriblaicpess P@%ﬂ%@sﬁ@%ﬁwa@ﬂl@ﬁ by a foot

of the person, ormpofgfp?%m&%n@ Syitéh, WRcATBOBIACE ﬁ%&%@%}?bm 18, @aneutral
position, pedal 125 allows wheels to rot at i enbodi ed as

casters, to sWkpethorrih|nay imééapveﬂi@nhwﬁ@éomme@% Gefried imupSE urfete posi ti on
whi ch prevent NRk L fiquhesl iments in
whi ch wheel s IS)’ Fgg\r{yé %sllg(gj?lg,ldand tér&%gt)? ﬁﬁgﬁ&%gﬁ4g§%§g§§%§m%e wheel s
121, 122 fr omwa(ylftomfgveama 180 Avedordugg tomﬁummmmdwed%pmemlib%atdi on.
Accordl ng to desi ned to sl ow fSystem 10,
for exanpl e, 1%9%?@:? qumggﬁemgg%hgﬁcﬁ%eg%acmggcarm teﬁo Om)?et further
enbodi nent s, i2dsiys ‘s;etmeDfJ m;chlam:doudmcd withincshe il 03, forveempyenenty snther eof .

Fi gur e 1Bfurther il ne 174 of. s 13, for
oot e Doy ovtiRg SR b E S Pl T RSP R et i
controller cocmpm fecughishll I8, theurt e érriber 11&&%@; dﬁlh@ﬁ(}ﬂa‘ﬁS\ﬁlﬂﬂlﬂQﬂﬂdﬂd’l by shell

13; 1 | k 184, t 174: 118, f
connect s hg SYLTERPAD FoErmbomy PSaU BT A BROLISEET GIVBE  pr ovi di ng

document at i oReferkn®as Rigaak ugnﬂhd i1af zUﬁdajDBe GRprdcli 26l Bittan E%ar@é&%@tmfm{ur@md of
system qual i t gnt r ol t rezlgl t éh‘n sonme enbodi nents, stem 10 may
il

further incl ‘“p‘&Wé’rS” F?fi i NLEWFRGHAR yIE i Bﬁé’ﬁi’ be power ed,

and one or mesEpAddi7t profial o B)IREEKIEBhoE RAAE 61 Sed WErkRR%LS: thdhalcashown) ,
whi ch are supported by platform 113 and may be integrated into shell 13,

for exanpl e, P‘P’f’P“ﬁFd’%}f’rﬁWW@c%“F@dQ 30118 or printer 117; these electrical
connecjr s/ ports Alh@wnsy s RREAD @ s GeRBRNG GRS usion circuit 300, which may

be incorporated by system 16, is shown. Figure 1D iliustrates circuit 300 generally
divided into a first part 300A, which includes components mounted outside shell 13
and a second part 300B, which includes components mounted within the interior
space surrounded by shell 13. (Parts 300A and 300B are delineated by dotted lines in
25 Figure 1D.) Figure 1D further illustrates second part 300B of circuit 300 including a
portion contained within a shielding assembly 200, which is designated schematically
as a dashed line. Some embodiments of shielding assembly 200 will be described in
greater detail, in conjunction with Figures 2A-B and 3A-B, below.
According to the illustrated embodiment, circuit 300 includes: an eluant
30 reservoir 15, for example, a bag, bottle or other container, containing saline as the
eluant, which is shown hanging from a post, or hanger 141 above upper surface 131
of shell 13 in Figure '}A; a syringe pump 33, for pumping the eluant from reservoir

15, and a pressure syringe 34 (or other device or sensor), for monitoring pumping



wi th, other devices used for nuclear imaging procedures, for exanple, a PET
scanner/canera, and/or for coupling to an intranet network, and/or to the
internet, for exanple, to link up with software prograns for various types

of data analySiswsaggd/or to link to computers of consubtdDGaeomsroze
clinicians/ physicians, and/or to link into service providers and/or

conponent suppliers data bases for enhanced nmai ntenance and inventory

nmanagement . Figuk@el Anifdibh ReficH hiudiorate ss HBRS e B FaGs Adheotiushel | 13
i ncludi ng several 5openings 133, 135, 139 fow ed therein. Figure 1Cis a

partial |y explredieisotpesrasprei Ve thrwéh/@fichs%ﬁ@wéeipammehmmdép feqtdvabl e
access panel %%oécgvé‘g%ﬂf@%xémﬁl@% QIHétggarﬂgﬁ%R%‘id%nuS@B% is g%{eifa?e%% 131,
, by l'ifting In ,

whi ch, when expose . away a binm 18, that mates therew tyh, may be
renoved from akotcheroldenivg-8137: flromedithin aopenn ¢fipcheaier A38nd # gure | C

al so proyides .a:bet } . 2r i I 10away
from ope%i ng fgtbﬁt?,gtggéip }é?ﬁg\g%rﬁ%agﬁggi .Iaﬁgﬁggéfé%éélﬁ%%gﬁ%%g f@g’ e%lér%tgldl% and
137 provi de aZllseprdf togystidnieddadi fohdirastdepdn demt ofdbcedsde, vo ashyrageate
portions of infusi S L ch, t aj Wt n.shell, 13 for
exanple, to sé/fig%%ﬂgﬁ’ '?lrtﬁﬁetﬁmta;v?aﬁte\s{}g@t% gfngr&%ffo%gﬁg%gg%gfllﬁfzggsdyf?:@?%’(rfaq p&“?:é) provi de
passageways f ored ubongfthicnedothompassictimhoughtshpdtient]l 3VitFiefuenee b&kfiar t her

illustrates an.opt..onal. i, t 102, whi.ch.15in.cas f emer gency, nmay be
hotvat ad to- SR aRkeE b SR KfouttPiERudged B B lia et RgEREY | A and
IC, it may belappreditaled thdalf, vanchadcanifren| sbme tmbediuntgSndalene ditérn upper
surface 131 of shell , _1n conj tio i.th bi.n 18, tray 16 and conputer 1
P brovi de o PEIRL 5ty EHGSh OB Shtrobieh i ek Ntk - Fed Fe Wochn cal
perso ][me! \Ahop@a@_r(@dtgta&y@t @MeALiveB) patfchi Mg IVGWni=0 bEicgini& th BhotRer sighemat i ¢ of
an infusion circuit

. . Which be incorporated by system 10, is shown.
Figure 1D ill#8tFaras isheiepdget yEnEr POPLaF A BECPPHE OO $¥ 80 Iepar | 3004
whi ch i ncl udegrecONPANBRLS B BfpRULSThIGins hal nclldes BOShBnSEeQRd part 3008,
whi ch i ncludes conponents nounted within the interior space surrounded by

shel | 13, (PatedcdpoNchiRPesv0OBIRHe" ofhs #iiiona asyvapbearrel ines in 25 Figure
I'D.) Figure ID furghes Ibliihdéﬁﬁtés%%aﬁﬁﬁﬁﬂg 1iR2541 V0BG & reld¥tUistand@P
including a portion contained within a shielding assenbly 200, which is
desi gnat ed sdherets enl Wth aeferanegde Rigdrep | AeB, ISpaebeibgiakdnas ophingHiBél di ng

i gur es. 2 B /And SATH SREr Lo HBnENRESAo SRR inge SPRE WIERMER S £t e
embodi nent, eh¢lbld- tAQ00TgaIe sodeprefeand ehbedimeBorgseny bikindBeskor exanple, a
Shoun Rangt ng ¥ bes s Eagy T dFbpul AL B D b BB o R Bty 3 Chel T
13 in Fi gur e ihiAtheantsyion spge tmongh G8ning 033, pdwipiahigvinb e uedruasserfitlombingser voi r
lire 301 through opening 133. Likewise opening 135, which provides a passageway
for patient line 305p, may include a grommet-type seal. According to some
embodiments, shell 13 further supports holders to safely hold, for example, during
25 transport of system 10, portions of tubing lines that extend outward therefrom, for
example, line 301 and/or line 305p.
Figure 1D further illustrates another eluant tubing line 302 coupled to pump
33 and a divergence valve 35BG, which may either direct pumped eluant through a
tubing line 304, to generator 21, or direct the pumped eluant through a by-pass tubing
30 line 303, directly to patient line 305p. Divergence valve 35BG, as well as divergence
valve 35WP, which directs eluate from an eluate tubing line 305 either to a waste line
305w or to patient line 305p, may each be automatically operated by a corresponding

servomotor (not shown), coupled to the controller (not shown) of system 10, which



15, and a pressure syringe 34 (or other device or sensor), for nonitoring
punping pressure; a filter 37, which may al so serve as a bubble trap, for
t he punped eluant; a radi oi sotope generator 21, through which the filtered
eluant is pwpsebi9screate a radioactive eluate, for exgggbgm gat
carrying Rubidium82 that is generated by the decay of trontlun}g Vi a
elution, within a colum of generator 21; and an 5 activity detector 25,
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line 305p may be coupled to another Iine’that includes a patient ‘injection
needl e (not sHewryate, Al W)@lﬁhmﬂﬁ#@Ifwdbwtfroémtlcﬂvﬂtmée@GEIpZMySdséle@onm kd to
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portions of tuhige:binescsba t@@%%ﬂﬁef&%d’@étﬁo&qhﬁlbﬁérém if@kaigxanmpl e, 1ine
301 and/or line 305p ure 1D further illustrates another el uant

tubing |ine @@Eatww@@ Vi bﬁ@ﬁf«fﬂé@ Brgrater drto belencduaraisampaBroughi ch rray
ei ther directypuaped B vankdhRiayediy i {h‘émoﬂgoﬁthﬂﬁeb%QQTd Jo%ngeecg%hgl for

direct the punped el uant through a by-pass tubi I ne rectly to
pati ent t|ne1@05ﬁﬁﬁ¥iW%ﬁééﬁﬁéfmﬁPW%WGBBUNdaéowemHhQ@Ud¢memgen@ecﬂélve 35WP,
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305w or to patie I'1 ne p, may each be automatica
correspondln@HSQMthUmEﬁX%ﬁ@@<$hmmmymﬁwé@©W@dnwofﬂhacbaﬂkwahmﬁo (not shomn)

Of system 10, gh. 3(ﬁgnéna%éee w<{1g&%w;[ﬁ§e $8edhagk, LEAMARLLYL Ly det ect of

25. \When system eratin Faut omatl e it usi on, @%r a dose
of rad|opharmaﬁémtﬁﬁhmunmmdcﬁ@tmgﬁﬁnmtbea@xﬁmpkﬁnaambﬂﬂmehaﬁcfor
di agnostic i divergence S initi to direct eluant

to generator® HMHF$31 %ﬁggﬂvgkégLQS 4@“@%W“W%§3¥@§§%“%|E%fe from
5generat or i n‘teﬁlomtlﬁcrmm@hl& iBB¢ticrfidw raag isidehitapled Faeghr2bodedeaks the
desired act| qu dteg(ire%ffor patient injection and a flow rate through generator 21 is limited, for
example, to below approximately 70ml/min, maximum (typical flow rate may be
approximately 50mL/min), in order to avoid an excessive back pressure created by the
column of generator 21 in upstream portions of tubing circuit 300; the excessive back
30 pressure could damage filter 37 or otherwise impede flow through eluant tubing line
302
Although not shown in Figure 1D, a number of sensors, for example, to

measure pressure and/or flow velocity, may be incorporated into circuit 300,



the eluate, at which tinme the feedback fromactivity detector 25 causes the
controller to direct the correspondi ng servo-notor to re-set valve 35WP for
diverting the flow of &ate into patient |ine 305p. According to sone

enmbodi ment swoem@asA20r escri bed vol unme of the el uate haspppsseRdsihsough
patient |line 305p, the controller directs the 10correspondi ng servonotor to

re-set divergence valve 35B0 for diverting the flow of eitiant through
by- pass |ine 30&réngdtoisoie apabitenhbddinets3@b@demo dclasr Hhofldk usdmales, fpush any

eluate remaining in patient line 305p into the patient. According to sone
enbodi nent s, teﬁ%mé%r’i ?tS‘%l Toé%CC1Hﬁ9n5§T%‘§% “&iFlf“é‘étthl‘?@g)/i%bge?kés‘ﬂ@ﬁﬂit%@mé@? vonotor to
re-set di ver ggnR@eack &r\tent2d WPabagkity RWahd intast @oRebl laBicgBirmBéduQEait 0 the
flush through by- 15pass line 303, in order to prevent back flow of eluant,

through |ine 3BEbIG SHRFTOGEHS $eGPOPUISETHE MYV 6 tiesrekiBreindiead net hods

of operafion, Ekim@&sdrdol ity @Hat PAS be Whb:Bbrattilihto REcHERR! inbEEL iD greater
detail below, eluant is punped through by-pass line 303 i medi ately
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20t her eby i ncreasi ng lowrate of the injection 0 uate out from
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rate i s desi rssttld dmngpain mntive apeogiion sanoesaurt laodwiodices & boresggdndgener at or 21

is limted, for.exanple, to below approxi mate 70/ m n Xi mum (typi cal
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back pressur eonipaat Ed (hyortrnee obihisnypeaft sgamanat 0y ingikpdrmed pss m@atenpor ti ons of
ssive back 30pres cou e filter 37 or

ot her ai Se. | mSCEE: TIOGERTS G SraRe FaBrpEor e ose e o TRrhough not
shown in Fi gutreuil 100; @ i thePROT PeRnsOOSclufiot DeXashey bd OsuifBAsUr € pressure
and/or f1ow Yiﬁ(larggﬁiv% ¥o’ prgsasgretggefﬁrilg%%?lro glrrg)titefi%o‘i Btth%r ?ylpgsc (gjfl ptres:sglgg sensors, for
example, similar to those known in the art for blood pressure monitoring, may be
employed in infusion circuit 300.
20 System 10 may further include sensors to detect fluid levels in eluant reservoir
15 and waste bottle 23. Some examples of such sensors, which also employ the
aforementioned pulse-type ulfrasound, are the Drip Chamber Liquid Level Sensor and
the CLD / Continuous Level Detector (both available from INTROTEK®);
alternatively, for example, an HPQ-T pipe mounted, self-contzined liquid sensor
25 (available from Yamatake Sensing Control, Ltd.), or an SL-630 Non-Invasive
Disposable/Reusable Level Switch (available from Cosense, inc. of Hauppauge, NY)
may be employed to detect the fluid levels. Alternately or in addition, systemn 10 can
include additional radiation and/or meisture detection sensors, which can detect leaks.
With reference to Figure 1D, such sensors are preferably located in proximity to
30 fittings 311, 312, 313, 314 and 315 that join portions of circuit 300 to one another.
Some examples of leak detection sensors include, without limitation, those in the

HPQ-D leak detection sensor family, and the HPF-D040 fiberoptic leak detector (all

available from Yamatake Sensing Control, Ltd.). System 10 may further include



according to sonic alternate enbodi nents, in order to nonitor for flow
anonal i es, for exanple, related to occlusions/plugs in circuit 300 and/or
| eaks, and/or to provide feedback for control of an activity |evel of

i nfused dosgg, Rl 39l ophar maceutical . Suitable sensors f{gf ,géfa?(g,tglng he above
pur poses are known to those skilled in the art. Exanples oq" ow neters
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pressure and produces a correspondli ng passive resistive output signal,
whi ch may be MbUREAEK®)t he system controller and/or conputer 17. On or nore
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suitable alternative, ta.pressure rin 34 of .circuit 300. Oher types of
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pressur & noni trdsimgen wale ixer, ehphayed] 12ncombmsiodhuid ier@plipkes820 and2Pypst em 10
may further include, s%gﬁ@rg?to de?ect luid | evel s in‘e'uaﬁt reservoir 15
and waste bot tFgE351c - SRERBICES BFY MR PSRl 0P 9F 888l oy t he
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sel f - cont ai negsleldbd fs ensQLing Bic av@hd(ablt endul DA nbsBh ake: Sensiing Control ,
Ltd.), or an SL-630, Non-|nvasi ve D spgsabl e/ Reusabl e Level Switch

(avai | dBl e fr@niseasEryE HysHeted srlipyepraugeyhinlyyilhigdeseibeapeloyedax o det ect

the fluid | evelsinfldAl BALIELYLAE ds 88hiokon, System 10 can i ncl ude
addi ti onal radi ati on and/ or noi sture detection sensors, which can detect

| eaks. Wth ref er ehiclefirberrrigimes hicusuth. iseas be aracetqsiteitshialding | ocated in
proximty to 302095084l tho3d Rortidisdr lci‘.?’éu@‘t @@ﬁ%@iﬁi‘éi&kﬂ%{ld&%% RQLdd.ons of

circuit 300 to one another. Sone exanples of |eak detection sensors
i ncl ude, wit howtentanpietaitl ba exachivgeciithpt poréoHPaDettdak 384t edidharssensor

& 1p92 00 BB A ARELQBRYE DO A RELEG! Sl ld uRYRILARL® from
g ntrol, Ltd.). stem may fu er 1nclude
injection, or in order to be coupled to shiclded sample vials, as will be described
below, Thus, technical personnel, who operate system 10, are protected from
radiation by shielding assembly 200, except at those times when an infusion is taking
place, or when guality controt tests require collection of eluate into sample vials,

25 During infusions and quality control test sample collection, all technical personnel are
typically in another room, or otherwise distanced from system 10, in order to avoid
exposure to radiation during the infusion, and, according to some preferred
embodiments of the present invention, system 10 includes at least one means for
informing technical personnel that an infusion is about fo take place or is taking place.

30 With reference back to Figures 1A and 1C, system 10 is shown including a fight
projector 100, mounied on post 142, According to the illustrated embodiment,
projector 100, projects a light signal upward, for maximum visibility, when pump 33

is pumping eluant and elution is taking place within generator 21, or at all times when
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additional sensors to detect contam nants and/or air bubbles wthin the
tubing lines of circuit; exanples of such sensors include the Point-air
Det ecti on (PAD) Sensor, that enpl oys pul se-type ultrasound for air bubble

detection, and the Bl ood Conponent Detector that enploys optical sensing
t echnol ogy 0’ P&¥F61%h Col ori metry-based flui d 5det ect i oRACHUSHAUEAER
elenments in the tubing lines (both available from | NTROTEKO).

According to t e.enhodi nent s_.t Lnclude any. of the above.sensors, the
sensors are | |ﬂi<%§’d3 flggggbiﬁge@gnﬁt rm‘ %%‘F%*B g (k) &é"’fgﬁ”)ébﬁ(aw’“ésn%“}s gght(?&%ﬁtiééebll
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anomaly is detecte nd/ or, .10i nfojmation to the user, via nopitor 172,
concer %i ng fl u"}ng ﬂi‘%éﬁé‘?%‘?“%?%@?ﬁ%@&%eﬁh? &R F%FP}& hveg?c%‘@fﬂuggﬁﬁt?m Conput er
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of infusion cir : erein.each zone of the circult, re an anoma
has been-det eclfgg}gf}avimf atﬁr\éqjﬂo[o@ﬁ? é‘ﬂifca’éfﬁé‘?tg uageds [3‘?18@/5161%‘1 Ue H’&?f%g‘?m? 6t he Y
system user, f@u uearkieetd NG hdvencanemldydifibienshitit @ RBcRohadahat vtihe
alternative 15 nfusion circujts illustrated in Figures 12A-B, which will be
descri bed bel ,ectﬁig? natiens lingdnder inayionr Light pisiecoh s¥mey pelergroiedasor s.
Wth further rgfereneeni@inkilight &rkRimild, f&%pﬂ&ﬁﬁ&ﬁgﬁgé alechst Rt 2 shikel di ng

assenbly 200 encl oses those portions of circuit 30 rom whi ch radi oactive
radi ati on may Pel¥aARPdCaGHvEK It dsscies BBt Plyatedp Provade fpakaridprmstioptt i ent | ne

305p, whjch Myghn@XteREnRUtARLRRE meﬁ%sdjfwoﬁﬁﬁgt@@bﬁcﬁggs&ﬁxeﬂpagﬁ to be
coupled to the patiént for injection, or in order to be coupled to shielded

sanpl e vi al s, HysiqR is[taking rdecs ady Bbsd be bespmwraterHussystemdAnfor eanpér sonnel , who
operat e system.4Qim a8 2L8¢ hedn LA, At \ i.ehdi bl y 200,
except at thosé: t‘_imr%aaas when an fn?t}.s!:?%%\B?glklf%%kglqE%dla%kflgggg@sgﬂp&\?\%%%%%%ﬁ ity
control test satrediince vl dysiemi opludifhg ol thatetichtconsanpl e vial s. 25Duri ng

i nfusi ons and qual t apl e ect.i an '] technical
personnel are typijéglﬁuf/aq%ﬁ Ogér%{la}?’za%c%%o to %%mgk%eé?bﬁﬁﬂen%istsggﬁ}c@d fromsystem
10, in brder inoludesoindork@oduivee tabbragd ifatquelity domtiol gestshendichtwris3@@ris and,
according to referr i nent.s_of .t re t invention, system 10
i ncl udes at I%%g’?degrtfgmr%r{euggge?qg{? é)lg)rrl %?ur%lgnﬂate? 8@%8?%1&%%&3?6398?%18? %OF hat an
infusion is aluly hoasiakenpl deticon bbad tiald calibrploacaccodM bh frefseregnce back

i i.ncl udin

to Figures 1A.and IC system 10 is_ sho g.a light projector 100,
nmount ed on pg%’f"sef}f??mﬁg%%?(gfnﬁﬁm’taosawﬁE: C:Sﬂ?cﬁg? Feéflgﬂlgésﬁﬁ%@%% 0 C‘Jb‘i“ﬁj ect or
100, proj ect s308, fidvglstreai ghiiterptpu@valye FWP BRXinFofith Bhdtnl Witwbwh g punp 33
IS punpi.ng egﬁggt. and el ution iIIS t aki ngﬁﬁ{)l acg}éwithi n generator 21, or at
all tirmds whett~Fpihfpea% iy BTN GOUTY Kt SamREE 6F eii#e ToliRiBdned8di ment s,
the 1ight sighahofhliBshesvanmant @ké calbeforReoelidah 8 skfrdeinngedivarted from
generator 21 into waste bottle 23, and the_ |ight signal shines steadily
I

when the el udt¥i9 e AEFoaT VP B rHPBEGMBadimens. Wiskd o858, or visa versa.
According t o ghfRiePTRALERR Rali cBiRI G @pkOQr SRURES: Bbing line 305w,

and a dose calibrator is integrated into shielding assembly 200. Quality control
25 procedures will be described in greater detail below, in conjunction with Figures 6-
8B.

When maintenance of system 10 requires the emptying waste bottle 23,
relatively easy access to waste bottle 23 is provided through opening 139 in top
surface 131 of shell 13. It should be noted that technical personnel are preferably

30 trained to empty waste bottle 23 at times when the eluate, contained in waste bottle
23, has decayed sufficiently to ensure that the radioactivity thereof has fallen below a
threshold to be safe. Opening 139 is preferably located at an elevation of between

approximately 2 feet and approximately 3 feet; for example, opening 139 may be at
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5light having a first color, to indicate that eluate is being diverted to
waste bottle 23, and then shines a |light having a second, different color,
to indicate that eluate is being directed to patient |ine 305p for

i nfusion. L ctor 100 may further project a nor ashi ng
light, for é‘%’a&"”ﬁ{% or approxinately five seconds, oncg(’"{/%g giéé%%bus
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signal s that glnthe
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system 10 15i niéPudesesani oriithoapadt! Idés;e%tofathubomnmg Bora sd}u:ixleﬂﬂl;i oc datrr ol
tests, dcir Q.S e clude el e s, for an ted
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be described pergid@ahelatatif whel au béc@nﬁ@ﬂidéﬂb%frﬂeo&c%tl FhQugs 6- 8B.
When mai nt enance of sgstem 10 requires the en‘g I[}g waste bottle 23,
PBVi

rel ativel y eadystabetesd ey fasilived pedepgrilied a B i ordeg FcBdni ng 139
in top surfacgaddhaRizS8@! omb3mbbiinRhQUk &R, ﬂpxtn?j ﬂ@% E@gztv%ﬂbz?@s Ggler sonnel

are preferably 30trained to enpty waste bottle 2
uat e, cdnt ai nedcpaatpadtseingoding ed@gcumenweeagrem V@tﬂriﬁm%empleyvmo ensure t hat

the radioact | Wbyt iehiG0lorse Bifod 8lh 8 NBL AR LD RRNPHA .0 R8mBAIE,  peni ng

139 is preferably |ocat ed at an el evatl ween’approxi mately 2 feet
and appr oxi rraenfehqufheetfapefa@rd ebnéi‘mplaeevmpemmngs v39syvay: thewater is an el evati on

of _appr oxi ma‘tse‘é%/ 22t ﬁjolqlctpce%hs \%& Qhernegrﬁ%%gn%gm? t(! ﬁe nonurg&l%)%: 19 v?afa platform

113, or at an evation o proxi éspect to a
ground surf aoed%aqﬂmﬂdamtoc,hs p#pabtlog diddi, Amdmgmtsome@dmr dhhﬂghrtz@ti, be{:uzz

|IIustr ted od| 39 esse t|n 134; just
Wi t hin gpenl ﬁag% COﬁ gl%ltgh d“‘t%&%agr €22 tf’ﬁ%%f“é "‘§e lifted

away from a dtmspmetenemdmfto pdnfoahmerhgrpmmml’oihw WOQctdnidtd mm Qirdfsramst e
erence to Figure 1C, be appreci ated t hat

bottle 23. W tlfhurt er .r.ef u it
openi ng 137 p"ltﬁ8§/ gEdiogeidy e th W@Ptﬁélfoi’ﬁb%f’wdiﬁmﬁl t@?%ﬁi t 300 for additional
mai nt enance pr ocemgruees 1ASdA€ hc&m&ham@mga BuE oSNV GHalldi} cABGAOr Ot her
components of ci rc'fé % s wi || be described, bel ow.
recesses 190, w are ormed in upper surface 131 of shell I3, for example, in order
25 to catch any spills from infusion system; one of recesses 190 is shown located in
proximity to post, or hanger 141, which holds reservoir 15, and in proximity to
opening 133, through which tubing line 301 passes. Another recess 192 is shown
formed in upper surface 131; a width and depth of recess 192 may accommodate
storage of technical documentation associated with infusion system 10, for example, a
30 technical manual and/or mainienance records, or printouts from printer 117 (Figure
1B). With reference to Figure 1C, upper surface 131 of shell 13 is shown to also

include additional recesses 101, which are each sized to hold a shielded test vial,

which contains samples from infusion system 10, for example, for breakthrough
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10For those enbodi nents of system 10 in which automated quality contro
tests are perforned and/or when system 10 is enployed for relatively high
vol une operation, management of waste may become burdensone, even though
access to vagigydaibie 23 is greatly facilitated, as desggyibgsh@heye, Thus,
in order to facilitate waste nanagenent, sone enbodl ments of system 10 may
enpl oy a separation system 15to separate salts, including radioactive

el enents, fromal ekd/of @hibrexavheh wil Be &4afdah lg&atepd{etmewb@e A@snosis. In
an evaporation type system t he wat er conponent of waste is evapor at ed,

while in a re\Pé?rélé‘mé@%Eﬁals“h’E%’é gwgtlér%&%l%?@twtéﬂ%éfp@ﬁaf BEURrIEH t he

salts, and, t f}ﬁamg?@&nﬁ@%mrm stbralhgr ﬂﬁ@ﬁlm@@%%ﬁqh}\é% YhRe @xproa%&; 1 on
detector is pip drain. According to sone other enbodi ments, circuit
20300 nay be dwdfiogimeavedshieldine. ndo wmelytethapypigheoliibedidd BavgdEair fromthe
tubing |§nes theraofand/ Qk shARRIEQRM LAR &x@ml fhhusBubial miesr descri bed
above, preferably after the radioactivity of the maste drops ow a
critical threglohaive ForfiguessionsoiagitviplGhiclfsthaes ng handist-riat deg aﬁéﬂga oo f
relatively sh 0 r 190, which are forned in upper surface
131 of shell %%%’p%fﬁexa g%ﬂfgfﬁﬁgr er 25 to catch any spllls frominfusion
system one of recad&esal@0cnialeshbivere Bhevat é)dnﬁchmﬁm@i(éi wh eitharoidpose , or

hanger 141, I i VAN ing 133,

b ough whi ot g T Tk 5B S g oS | Ry B AN S BRED formed i
upper siérfac ep&@hnelancwg ik caxmtmdmht thanggfort l@o é&m alﬁ&ragaag/rea’fmc@mmdmfeofst or age
of technical doc[FJ.q atation associat ed éﬁth in PSIO ¥sten1 Hor exanpl e,
a 30t echni cal T MRSy nEISHANERINESBEY 5 - JF° BPY HeSUE EFREHTSor i nt er
117 (Figure 11350 ﬂué&%dfhazfdﬁfrm enaee ¢<mtaE|cgwhercl@araﬂ@medspt&waJa@ef Hid1g afayshel | 13
is shown to SO in de addition esses 101, . ch are_each sized to
ol @ ohi o1 Qe mRE oL S S AT R L e B IR R P S ST 8t erm 10,
for exanple, depbsifer erldihdiighnfutiestrotguandhetorgial iddoaticaibodiRh@Ghona | | be
descrihed in reatq&gdetall below An exenplary test vial Shle|d is shown

in Figdre 1E.CTTMES fifongirasepanicatg fgmegingneer 1187 disposdaraBry. Pbr med from

Tungst en rat hgkmploan ch@ad shdry an@%a MRlRetifeQydsRAVEE: BAPARULRatnS Inead, for
i nproved shielding, and to reduce the weight of the shield. Figure |E

i |lustrates tetethatle 23). ayhidnna ke agrigd g bl Raprditeervise Sitedointor 9r

mani pul ati on 4RGeS shelPyl, salat-fE Pahivuersconfigurations of test vial shields
have no handle - for these a sling, or strap, may be enployed for handling.

Addi ti onal receptEgpﬁéyﬂﬁ@Pa%§x§ﬁ%WﬁWP6Nﬁ@@ﬂBﬁ“@ﬁhWﬁ@OE@ﬁﬂémgﬁewﬂﬁlde of a
handl e382, \embg&lmc@t%ﬂhwc% RERaA! valy RiRnlSid gsLSi}\e" 13.

Techni cal 10 personnel may, thus, conveniently tra sport in'18 to a
st or age areaﬂﬁmﬁwaﬁcmhﬂéémp@wa@ﬁﬂ@ﬂ%ﬁnme§31ﬂ@nm3maﬂﬁm@ISbMéh@bB gl oves,

Lubing |1 NS prhdis sccesslh Ag BE0E: MBS SEARAAG 87 difP L8 ga@ y, andfor to a

wast e contai wher e separate receptacles enptied of
wast e, such a$x$ackwgih@l&mb&ﬁh@owbmhemenmmbMednmmpphﬁescwgmmmexanpIe

deposited therein ng. i nfusion ced ur e
enbodi ment s, {S SteTCSjl% Forgxamé’l gcfwﬁt(%nzgl Preee) IégP(gu e‘g @gl}oblfdﬁéedjn?e one or
nore disspos aihac Gcn:bﬁdnlfmst]teﬁlﬂb emkadipbss, th@co@qmﬁﬁnem catlasggdyaivdiol 201adi oacti ve

waste (other. than that tﬁ@ﬂ} gd in mastg b tt %S)d.mhich may be
i ntegrated i KtBEHFIRUER0 Tofd B dRRioLs SF Y™ ﬁ%%ﬁo%ﬁ HEEEREE 0 shel | 13,
separat e frogpchiting Gicidht gtk el dkelySigh PRMSPSBEWE Misewe of thehiebdiivg assenbly

200, accordi rllrgbommgl?@ tubing lines 304 and 305 are each branched for paralliel flow through
the multiple generators, in which case divergence valves may be employed to
30 glternate the flow through the generators, one at a time. In others of these aliernate
embodiments, the muitiple generators are connected in series between tubing line 304
and tubing line 305. In addition, a reservoir for accumulating eluate may be included

in circuit 300, downstream of the generators and upstream of divergence valve 35
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20enbodi nents of the present invention. Wth reference to Figures |IC and
2A, together, it may be appreciated that opening 137, in upper surface 131
of shell 13, provides access to a |lid or door 221 of a sidewall 201 of

shi el di ng aggephli¥3200, which sidewal | 201 encl oses a cqQipahigBMzSi zed to
contain a radi oi sotope generator of system 10, for exanple, generator 21,

previously introduced. It should be noted 25that, according to alternate
embodi ment's, the if espaktiserith £8ebasRehhih Sindensds] E203divends arcggiirgnough to
hol d nore than one generator, for exanple, Hf ing{ease s%sten1qggrating
efficiency forElagngaioy =S B e BT 484 5RO TTSLE P FmT RESEOal t or nat e
enbodi ments, kR BAndd-NE 9B 18BLIID: REE R petnbhARERe dofQEmparal 1 el flow
t hrough t he nult|§¥F enerators, in which case divergence val ves may be

enpl oyed to 30arekdbalos freoniueigneHdighet et -generators, one at a time. In
others of these al A&Bﬂﬁﬁﬁo%@’&%ﬁﬁ%ﬁﬂuéﬁé‘edﬁy@w .@A,g;@eﬁﬁgaw%d%fr
n

connected in series between tubing Iine 304 and tubing |ine 305.
addi tion, a reélenqbitted gra lawersayrizan fog cxmple. evitergsnset P platfore ! 3 haei r cui t

300, d t ; a , : ' K 35 WP,
ownst r e%@\(gﬁ{nhﬁé;ﬁ o] ﬁg aﬁsg LhidbwRsicr&am At c%hn%ﬂn&ﬁ%%sgvfawe%

in conjunction w second punp, i'n sone cases. odi nent s 1 ncl udi ng
mul ti pl e genebat visva?dB of sharldiag aserably @8@ roveinfaimwestskwdnih, puprpvicesty be

enpl oyed to bﬁe&sﬁed.%%gga&m% L%ﬁ@%d'fﬁ%yx@iheﬁf}3%9%09,02%3%&“i ent
npl e ed bel ow, o]

i njection, for exa , as descri ) I n conjuncti wth Figures
12A- B. BAccorginergtot 8! the be hfyoihurEom: ainlobersty atlddigure P gurieh 1B&gs wippleni ng 137
and door 221 are,l.ocated 0 | evation, for .exanple. wth respect to
pl atform 113, OtoFlz“(;lin1 (gf%led%g%@%?lﬁg)‘ T’\é\%ﬁtaoﬁégfaﬁ%m 3" h\l/ﬁr%liu(l:)iu S‘r e access to the
conpar t ment hsichiing, arapdd bityean sipdewadtdly 20 3nddppshuiehidiyi’y passienbhy 200 to

contain waste bottle 23, a revi.ously described.. When panel 132 s
ceparared 1r oratiafo D3t Mg ES s SR RGN FE duifarth B B e 11 ed
out from an cpaniMgerdidds IGFiagiizx, JA) rashdice b thdloe&rmbd Porloo6f tR2dabafet Si dewal |
201. A yeight  of gen rat or 21,,mhic? i ncludes i.ts 02? shjetging, may be
bet ween® appr S¥PTEFEF JeSLRET SR i o dr Ao iBails PHhiST I K or di ng t o
sone pref err eghi@a e biBRdsic Ofand:6r tBERSERNFerdoANENS 1i8Bend i B RYALh @R of each
of openings 137 and 231, wi.th respect to the | owernost portion of the

cabi net 15st CORPHPEENt | 4CRELRHEIRAD SHHORY FHCRIert Pogt shigkdnapprebly Aet el y 2

feet, in ordesfcoh@idead thi bafif: RucBFISNARIE 181 APGEnd AR 7 kEEMMI Laloc S SONNEl to
lift generator 21 out fromthe c0ﬂ£artnent. According to an exenplary
A

enbodi ment , Whdrelamiie disppyosiswisibl 4ngBe Wigh reae b Hedo e JHacc@abi net

structgye of Fﬁlf&% €13 b at aRRRIIRASS drpfodRtheis 3D idEs WAGaLHd al @n el evation
of approximately 12 inches, with respect to the |ower surface of 20platform

113, or at a#osheyaRrowostwhaghprisgls hat.dRy reso Fipenas, fusdier Hluseaigsectest o t he
ground sur f aggcHPaN MG, WAGEL Sockads. hadh B wifl BUfR b (bUE LR,
panel” 132 i hcluding a security I ock 8, Ich mates
with a frameWbskovitindfigusyeB.anpdler todivolwecess tcFagemaer2B, in order to limt
access to generat@l, alic and 24 further illustrate a lid or a door 225 of another sidewall 205
25 (Figure 3A} of shielding assembly 200, which encloses another compartment that is
accessible through opening 137 of shell 13, and which is located adjacent the
compartment enclosed by sidewali 201. Each of doors 221, 225 are shown being
attached by a corresponding hinge H, and another door 227 is shown attached to
sidewall 203 by another hinge H. Figure ZA illustrates each of lid 223 and doors 221,
30 225,227 including a handle 232, 212, 252 and 272, respectively, for moving lid 223
and doors 221, 225, 227, in order to provide access to the corresponding
compartments, which can be seen in Figures 3A-B. Figure 2A further illustrates

optional thumb screws 290, one securing lid 223 to sidewall 203 and another securing

14



Figures I1C and 2A further illustrate a lid or a door 225 of another
sidewal | 205 25(Figure 3A) of shielding assenbly 200, which encl oses
anot her conpartnment that is accessible through opening 137 of shell 13,

and which ig, adj acent the conpartnent encl osed 201.
Each of d00§52%%%55g55 are shown being attached by a coeggg%%nﬁﬁﬁé]hlnge H,

and anot her door 227 is shown attached to sidewall 203 by another hinge H

Fi gure 2A T11 ushratiss sRacll A1, bidh 2RI dRKR AR1ioo020% y2Riodne! uding a

handl e 232, 212, 252 and 272, respectively, for nDV|ng 3 and doors
221, 225, 227 thdspskiefein thwr&amvb@lew@m@@% £achy sidevedra0) s%@érﬂiﬁ d the

conpartments, Al ﬁgk?cﬁz?gglucﬁgoﬁ 880 ob N Hbk GHF G5 3AR b'e:' rﬁﬁx'& §1 g%ﬁ#ﬁ&ﬁ% 0%

illustrates optlo scréws ‘290, one secu to sidewal | 203
and anot her s @mumon}geacu oofiore pthet igosin dbiwkline rﬁﬂit;tdls) rand)thhe psserelbingtopghersecuri ng

t he door , .4 J he art, may be

|ncorporated dﬂﬁ% 5@%aiFkﬁﬁ%?83§§?§ggéﬁgﬁ%g%'e correspondi ng |id/door

223, 221, 225, 22 7Abdmedieg)fo thraiylub@tddmmbaﬁidtmt Idyons 481, 2B emh3¥edmtdpamiy | ead,

or f r OIT! ot her azﬁgé)\%ﬂégnic IOMC? anadl aln? \Kdlfh I’ﬁ C?'%I’%%i rid%o %1gureol t her

5according to "hosé skiT e Aécordlng to

t he iIIustratEdmamb@dmmenﬂﬂs@mmnﬁdﬂﬂﬁﬂd@ﬁﬁoﬁd@rhﬁh@éﬂsmommﬁandln an upward
nce ba Fiqure IC, a

~direction, per arro and and ith.refe '

| at ch corrponeﬂ?sailoéli&?“‘?g)}brp&}'ie'ggﬁ ({8’8’%@%}’0&35’5%1 m(%Zﬂ’s% ﬁ‘i CQ‘iJ in an opened
posi tior t hep@abycrupr @ventol nghaod bersahiadl, anZQE)tJbﬁngnnﬁeabfdzﬂ&mt ehmS@eh invhi ch
coul d 10pi nch/cruy i ngers of technical sonnel and/ar tubing |jnes of
circuit 300, “ﬁ@H§TH¥T mﬁ?ﬂ@?pHFegnﬁéﬁﬁWgﬁéﬁﬁéyﬁF%?EﬁUF@V0%?@&?@”58 is a
perspective vi®ew pé Cdfbr@mmruke Ky ém th&cerihpel sostd datdolinnaf ossdem 10,
according to sonme enbodi nents, to which |latch conponent 191 is npunt ed;

Figure 2B i nchat@aégmaweéﬁﬂ %4 iymguniet Siauee R nslidey an cafekrd dsihehday 0191

accordi ng to sRRARxaRRRH mnzic%@rdﬁ'gg&&%le?egnﬁoldirﬁbﬂﬁf atigse batiGRralddagRMPONeENt
191 including a first pi 3, corresgondln to door 225, and a second pin

195, cOdfr espdiediPaEeNE &° Jd@@hudlzg 3 firss g 9pi GorrEERNding B flovs Ut ead asqcendin end
193A, 1938, r%gp&%kf\é‘ﬁh%% P szmlrg}gz @n‘iigfi %@ﬁdusla%% 5&?@8%‘1 bely. An

edge of each upon openi % doors 22 ., may push past
t he hol di ng enweadsB; ao@R g et 98Br 198 pIEARKCAYE! pi A Q% of ¢@8,dobm24, fir st

directi on, %ﬁaﬁé{]gwgwggﬁ%*l ”5%’ rﬁ usr? %Qﬁa'e%?dd?g LEIDEELLYE 51 de SIS

and S93 of eac until rresponding | ever "end 195A,
193A i s r ot attedcdnrsmndiop ninet?sS cl Beiav f*set d;lnef:tgmt ponyropdt, amt thewrnegest her eby

oV Ny} he C%éalgsﬁ ggiqglecg%gbﬁ{bg%ﬁ?%d(}gﬁ ,05” ga%g 3‘?&5%? 15?%. UBEF'EFWay for the

closing of do e|n ‘hé 4t ch conmponent 191
in an open pmsx&momhma&wben$é%m&Hﬂ&?ﬁgmm&d%ﬁac@ﬁM%mhwkmﬁem&mnmebarence to
Flgure 2A, accord referre t resent

Tnoention anggs B Gatr B Be OB e RS DB IR ERER 551 11 om
bei ng Opened,thenﬁibt@rdfﬁm@ﬂ] QZﬁiODﬁorQZSI 285 Bty B&l@ﬁ}i‘mchpﬁﬁmaﬁdhowmh and an
edge of door 227 overlagf En ggp 225 to prevent door 225 from
bei ng opened®} PPUIEF DY &° 5t EWE per arrow S; and an edge of |id 223

25 With further reference to Figure 2A, according to some preferred
embodiments of the present invention, an edge of door 225 overlaps door 221 to
prevent door 221 from being opened, per arrow D, if door 225 is not opened, per
arrow C; and an edge of door 227 overlaps an edge of door 225 to prevent door 225
from being opened if door 227 is not opened, per arrow B; and an edge of lid 223

30 overlaps door 227 to prevent door 227 from being opened if lid 223 is not opened, per
arrow A. Thus, access {o the compartment enciosed by sidewall 201 and containing
generator 21 is only systematically allowed through a sequential opening of lid 223

and doors 227, 225, 221, since, when generator 21 is replaced it is typically desirable
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30over| aps door 227 to prevent door 227 from being opened if lid 223 is not
opened, per arrow A Thus, access to the conpartnent enclosed by sidewall
201 and contai ning generator 21 is only systematically all owed through a

sequenti al %ﬁ&ﬂﬁz;i lid 223 and doors 227, 225, 221, ﬁ%ﬂ%ﬁmmﬁ?%ﬂo
generator 21 1s réeplaced.it is typically desirable to also”réeplace those

portions of circuit 300 which are shielded behind |id 223 and doors 227,
225. The 1 Out |,hQQfeptREBNRAd:R08cRLiG00 Gy BOBichidlpRiBa dgoss Liped 11

conjunction with Figures 3A-C. Figure 3Ais anot,é per spective view of
shi el di ng asselebtsy22385. dbcordinef thee Bersives eryodi AMhvdl befdescnbepimesent

invention. In Fj 4. 223~and doors 221, 225, and 227 are opened to
provi de a vieﬁ?hﬁﬁ%%8§§%5#§%“£§§?'235 and 231 of sidewalls 203, 205 and

201, respectivel y, Fand intenahpassagenayic@07 shiaklinghsiembiydidieetcoidingsé dewal
203, oppesite the c art whi ch_cont ai ns wast.e.. 1 3. ssageway
c Q(ggi)ments[’?fﬂ%é PZ’F%JHQ]IHVGR%OH, gle\l\léﬁlq@%%ogg)g#dd[ﬁéépﬁggg

207 is shown éxten I'ng ver a onhg 'si 10gr ooved
ext ensi on 213 2Pfran@d27 ave apgped fopebdede sukdacte opéniopedB M35 28823 A5 opti ona

retaini ng nmenber 7..for e le, f.owmed froman el on e strip of
resilient pIa§%?%%ﬁé@?ﬁ§55nggggF%P?VV%&§W363°8P§§§F§@X?ﬁéﬁﬁ“¢§5gﬁ%ﬂ% bei ng
nFunt ed a|h0ngilasidi@\mgtEbB,prp@ﬁﬁSl&gﬁW@ﬂrtﬁ&?, iv@icﬂﬂ@drt%i#si W ebvesand 305]|c0 in

pl ace within passage 207. Figure 3A further illustrates a pair o

P sagenays 2BISTENE D41 6 Ml CHTARe LG SaEacUE HHRor t Lon of

si dewal 1o 205, gRBtdarehiiet 2 Fafofm&f in R3esaeeNaYSE 2dipedngd2 2150, opidhiich are foi
wed as grooves in a portion of sidewall 201. A routing of portions of

t ubi ng ci rcui fCAPBE RV /1P SRl RMPAE R GE RpED BT oDt et pdic 215

and 2150 is ShAW}E d dinEbOYE-ena3Beroki-adfidh, 3Rnbi ¥shg #oBsted MBhNDIchiner 304 being
routed through passageways 25 | gﬁZOand 21 Si, eluate tubln% | T ne 305 being
rout ed t hr ougPPspPae¥agiidy hold sioes Wy BdeR midPiase Miths raeser e OpaFicemst | i ne

305p being r oy gt mﬂgm%%%%%sa%@wa%\é?ﬁ &dzimg, éfgéaﬂérte Whlaghs ext ends

t hrough grooved extension 213 to waste bottle 23, "and patient |ine 305p
f ur t herlSext engrgovsatiwaraition Gmidsheld Pef. nod enpdhenbriyofaogragdvorys ékEnpd &l5ot o ext end

ou, v ouah oBRol 16 ko LTgnees, pusfae edutboshe dlf S )
shi el di ng tubing circuit 300 (Figure 1D) through passageways 207, 251b, 251¢, 2151 and 2150
is shown in Figure 3B.
Figure 3B illustrates tubing tine 304 being routed through passageways 251¢

20 and 2151, cluate tubing line 305 being routed through passageway 2150, and both
waste line 305w and patient line 305p being rouvted along passageway 207. Waste line
305w further extends through grooved extension 213 to waste bottle 23, and patient
line 303p further extends outward from shielding assembly 200, for example, to
extend out through opening 135 in upper surface 131 of shell 13 (Figure 1A),

25 According to the illustrated embodiment, cach passageway formed in shielding
assembly 200, by being accessible along a length thereof, can facilitate a relatively
easy routing of the corresponding tubing line therethrough, when the corresponding
lid/door 1s open, and a depth of each passageway prevents pinching and/or crushing of
the corresponding tubing line routed therethrough, when the corresponding lid/door is

30 closed down thereover. With further reference to Figures 3A-B, it may be appreciated
that the compartment formed by sidewall 201 may have a shape matching an exterior
contour of generator 21, such that generator 21 is ‘keyed’ to the compartment, for

example, to prevent installation of an improper generator into system 10, and/or to
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assenbly 200, by being accessible along a length thereof, can facilitate a
rel atively easy routing of the correspondi ng tubing |ine therethrough, when
the corresponding lid/door is open, and a depth of each passageway prevents
pi nchi ng ang/ ing of the corresponding tubing I
therethrougﬁtﬂa%%5gﬁge corresponding |id/door is SOCIosggnggﬂ&ﬁgﬁg?eover.
Wth further reference to Figures 3A-B, it may be appreciated that the
conpartment f o (kd:c¥e ShOALWALlRALr T8RS Ayshare e AN LfpT T OF
cont our of generatgr ; gﬁuc% aﬁ%t %gﬁgfator 21 @s piﬁ%ﬁiﬁn téﬁgﬁeﬁ£

conpart ment , frowlrepémblre linpyp Aoltasnagqly. or irsadalitioat sceprdole tanltdragde oper gener at or
Into system 1%mb§@1q{egtrs 1%%%!@@’1?{? 15151@&6% dtl'gd%t}lp({f%gggde rrifgx%%a%‘el an of generator 21
within the conpauirtent proper routing o i nes.

Al ternately, @pnmmnadmnth@mon@owoi’dlamgmqoc @ibmtéiaaamrearelfmwammgedi f system

10 includes a r. n n.co |on wi t h conputer
17, an u%l que M glgegﬁ{%ﬁ%%rﬁ i gﬁay:[% (D‘IH% g%aexaas%%lma | %ﬁ lta% " 85¢h gener at or
may be provi dea:thoﬁeqnezexaimﬂn"e;atmm(%ibatagdcade attadhel! torach geraelit@f soabuiercy
identification (RF1 hat. i s..attached to each generat.or o, that the
reader may tré%@?@?%%ﬁ@%%ﬁ%5FWEFPBW1Pd”%@ﬁfhf@?ﬁf ?%ﬁﬁ@ﬂmésﬁﬁﬁangbr is
install ed, inofkderithe ceatihestcangbladosyish @ravieanaidi@tiofto he ufdf et ghe an

i ndi i ener at or, has been |nstaIIed O

indication to.the user that an incorre

cour o 5 user BTy BTGTHT SR TR ES Ok Se e Harrihou Iy TORb L ARl | on.
that isigrovi dasuR caeco@Remakar thhﬁb@irovmred BB E IgbiGhtod IABD o LARRMaE Rl 7, 1N
order to either enable system 1 or to receive feedback from conputer 17

that the incof¢ Grderféf)%ijtc‘bﬁo qltge‘“leﬁém%ﬁ}lq@@ 10, or to reqejvgdpedback fram t her

il lustrates siggwed!l72@biht &@bg&tgg@m@, ¥EuB&t uat or receptacle 253, into
whi ch di vergence val ve_35WP i s ted, to be controlled by one of the 15

servonotors (not dABERIA 5‘?“@9@@@%@(5"1%{% 2ghingiyding AgalspBotpdeT raeplaglet y

detector 25. Apt iy §¥icHel gtk vaRe b SWIBURbEH., hi ;hééﬁ% 55 that
ext ends domnwardnfror;lcople%l%ng 52 e(shown in ?:I Ebu?ee& bt cﬁﬂgehﬁ reference

to Fi gufe 3B,sctigpiofys dnphﬁlowebofpsaﬁeeéﬂd\néranemg@%@rsacgm fraectad@bect or 25
can detect amagh ool i Hl%uﬁgyﬁta%hzemti%{%g9??2&1%?%&%@%\Qﬁ\%{@%’o Accor di ng

to sone errbo positioning, Wt art nment encl osed
by si dewal | mnlng)ﬁﬁﬂsleovabmﬁmi@ ofd. wifb rgonendedn F'cgisra?rff w@aumgﬂmﬁlﬂéw t 300

whi ch are Shoiel St EskihoneDinal s.d AP LLAGH, B, BLAYLAhDg, Lbe, ggmponent s

nounted in a di sposabl e subasse an e hent of
which is ill ystscathedthbyugki gureding© DmeknpudiecaE mSpmtmr@peﬁhm\ﬂ& vi ew of

et RTINS et e RS A ks X SO
frommating mnays%(m%lc}%&hom”mﬁmmipdem, 1sff®;t’ nedd by pmv&hrtg‘teé oo n e

pl astic, which f t oget h to,.ca t her ehet ween h i.n fixed
Peiati on to Syt s BF e GHpRE Sy TR a5 AR Eabodive o%g?whém

portions of aluantd b}uhgﬁt@s bcme 304, by- pass t ubi ng Iine 303, eluate tubing
line 305, waste |] 3% 305w and patie l'ine 3056) gure 3Cillustrates
the perineter edg gEﬁ dEHPTRREGTY FFY & *”Q?Sa"én@@p &ngg%ﬁcﬁ%ﬁée 392,

opposiie fir sérsslt 38Lof Rarhd 1By OA &30 The SHHBRELNGLRELNEETif & §1_t> and
second sides 391, 392, and a fourth side 394, opp05|te third side 393.

Al t hough Fi giire 3bsdovaied fornipatingoeys398. JPRIifer clefapyloreidnEdn for fitting

thermoformed plastic, which fit together to capture, therebetween, and hold, in fixed
relation to a perimeter edge of frame 39, divergence valve 35WP and portions of
cluant tubing line 304, by-pass tubing line 303, eluate tubing line 305, wastc line

30 305w and patient line 305p. Figure 3C illustrates the perimeter edge divided into a
first side 391, a second side 392, opposite first side 391, a third side 393, extending
between first and second sides 391, 392, and a fourth side 394, opposite third side
393. Although Figure 3D shows trays 39A, 39B individually formed for fitting
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toget her, according to alternate enbodi nents, mating trays of franme 39 may
be parts of a continuous sheet of plastic folded over on itself
According to the illustrated enbodi mnent, an end 404A, of eluant |ine 304,

and an end ¢@34900E,:0y-pass line 303 extend fromthird speeg393,@sf rame 39
to couple wth divergence val ve 35BG and an upstream section o% et uant

tubing line 302. Figure 3C further illustrates an opposite end 404B of

el uant |ine extendingdkdifMofditShic Shi6didhs OhatflpaiBs 3O ardd PNES) Sepatts
simlarly extending end 405 of eluate |ine 305, and ends 406 and 407 of

patient 1ine 305pcaRMOUREETEC] BipfEC S8 ovPedpiEeti vel y, extending from second

side 392 of frame AQrhh RAHIMERAS ARBAiARY 1RLE: SROVWRr SXLBNAL NG Mﬁwd
10fromtray 39a, as they would within shielding assenbly 200, 1t should be

appreci at ed t Waend HE. efifrmigs linendd cyiendirera diitd SE03%roé figme P8 fagsluplefiaxi bl e
and woul d drorch'vg% e;!r@ ERsBAGHE o tr%%Eiorf@ft&@c{nt%u%ﬁ'}@lﬁé%@ﬂ%é%%%IB'@Ward’ as

shown, if not suppor , Reterring back to Figure ID, “in conju on with
Fi gure 3C, it fwther Hestatrean pprasitg tnd 4418 peplpnt lionederfding frorg §rsaside Ptlovi ded f or
coupl i ng suba i | N0 cl ity : } R A E N upl es the
section of el %gﬁ %’ia}loegggézg%lgulgﬂil)f %gér&i@;%ggg%ﬁg%%{@aﬁ% ltnlhen3tg(1)|5?f.gfii?‘g"(%:((}:)Euég))lges el uant
i ne 304 to amd4i7ef ppentlinef3igeasretserlin2 805w hiesigetdictst extgnBdg3rormhi ch may

i ncorporate a_check, valv coupl el l.i ne,~305.t0 an outl et rt of
generator 21; Scfc?)nuaf “ﬁz 3f%?to? fmrllréle §€4g§%0&6%ﬂgﬁs&\ﬁgé’t@?ﬁeﬂ% O¥B5HT 6“‘W§‘fagé?bot tle

23; andofi ft hirbintday G2, 3dher oupl edthpadhictiite 4skarebI 08 itshodt be xipesrsitoin

thereof, which extends outside shell 13 desi gnat e the dotted

line). Each otlhdtttﬁeemg’in’?thf‘ﬁqgé caqut j@fﬁe prﬁﬁa,%g’ﬁ%?@i%‘dﬁﬁvﬂ%g%ﬁi@?’ﬂénc{?ﬂer type,

may be a typehstbiabbghf @ihef @hdéitsteing pinghi, pr 8964 € naRRpiRRE] RTSHin@I My be

any other suitable t that is known fo those skilled in the art. As

previ ousl y nel???? @rfé@?égiﬂe’ﬁ CHUHRT QP &ﬁihftig‘ir%?ﬁéb?a& sdeentpatithe ¢y cal |y

desirabl e to ahs@ecitRREEEEnENDSSroPidEd 100 BSuplihg SibaSkinbiy300 b tethiine: shi el ded

behind |id 25223, and doors 227, 225,f ﬁgd@,l n those instances wherein system
| Oi°HEg

10 is Aoved tBstItiREs P @iedbhsequsp g GPE tORET dayseprndidingatied daily

Thus, accor diggnitbiddeliid 04$s bRt SIBOSh Bt 21, RRFERDS 1, REh RS
conveni ently held together by frane 39,  as subassembly 390, in ofder to

facilitate rdPRERAET §cheplstlys. combraiustininerdpementiat porvigeecraiesdir i ng a
pr oper assen%}&hqi{tﬁ#gm@tcg@;ﬂes Wise ITRG0SY kAL bR MId . LRAEHE RRink Qi Fed 1 n

30si dewal | 205 ﬁFi gure 3A), for exanple: registration of divergence valve
35WP wi t h valkgwlesdrient ore 150 éparaeitens2s Serqod gt extdndnowside sl ig | i ne ends

Cubi ngt | i me ShAE 4DAB QLo o pane Rt AT REEM LB 5 s ERl BLoAT o o
respecti vel ythedngr typginsybaritge soitabiasfor redptiveipdighnuessdd6pmineaiotd drwiayh
o tubi ng ot rationgs s bR el Mol R R R UEHES Suant Tubing 11 ne
301 extendi ng fr ofm presersiomentbbed, Shut gindetofl 1 shreplaceti3it (Hiygrale 1A), to
Syringe pumpy 33, wWAl.eh Li.qmopnted Lo an act HAtlNg e shiclded behind lid
25 223 and doors 227, 225, and, in those instances wherein system 10 is moved to a new
site cach day, these portions may be replaced daily. Thus, according to the illustrated
embodiment, these portions are conventently held together by frame 39, as
subassembly 390, in order to facilitate relatively speedy removal and replacement,
while assuring a proper assembly orientation, via registration with features formed in
30 sidewall 205 (Figure 3A), for example: registration of divergence valve 35WP with
valve actuator receptacle 253, registration of tubing line ends 403 and 404A with

passageways 251b and 251¢, respectively, registration of tubing line ends 404B and

18



pl atform 433. According to the illustrated enbodi nent, platform433 is
actuated by another servonotor (not shown) of system 10, which is
controlled by the controller and computer 17 of system 10, to cause a

plunger of pPWRI3H9 nove, per atrow |, so as to draw 'b@rﬁéid@gﬂh a3 rom
reservoir 15, through tubing |ine 301, and then to cause the léprunger to

nove in the opposite direction so as to punp the eluant, through tubing

line 302, to ejsham enResaler12indr shoeiecPass shl RLisddRn Aulbhpuah the
illustrated enbqdi nent | ncludes syringe punp 33, other suitabl'e punps,
known to thosemekiq0asd 4P hwithaesgaeevayel/- be substituted for punp 33, in order

to draw el uant fromwikesRAMQLEreAR @RS WIR: biiof! Haflind HOHehPYL Ccircuit
300. Although not shown, it shoul d be 15appreciated that” divergence val ve

35BG i s fitted ¢t -oFigyesRdliusyairs dusme tubing lpg 3P beupréind Bomspreid i t hi n shel |
13 and coupl e@uisgsexegheﬂn@mg&e%ﬁ?,}(@ggﬁl{ngé -p&rﬁgtgssmgw% n%m%é{%&mcéugtm .
ilter h at & ongsi de

Figure 3B further illustrates a fi ol der 317t IS nounte
an interior s@iffageddt Agerdingrgthedllysgrigd embedimesy pledpundd id Byuadfd tyubi ng

line 302. Fil taﬁ(;thggml)lq%r (%grt@hmlvfnl)k(ﬁ‘s &&H‘?o,ho i d]gl{’g cér%?oqlr%rgg le%m’?‘t?o?lb may be

formed from a thernofornmed plastic sheet; ave a ¢l am shel |
structure to emtioogmickil? bevysidM lonoanusk atphumigor ofgpaes; wy tbvapkairotubiag | i ne
302, on either side of fil%er 37, to extend out fromthe interior space, in

bet ween opposfhg EHBSBRL fIRE BRI dReProugt fifsra e 30Hamd dien 30 aupsthe hown
including an sRREAAAGEVAA thfphostaagidton 1o libdi%rpu%ﬂ_g}hg SO FnrSt L%E}Sih!% lﬁm( not
| S

h
25shown) inside shell 13. Tur ni ng now to gures 4-9C deta
concer ni ng confruteithfaaenient 6ol toperatsiion 383 4lkquamhed!iuginied be descri bed,

accordi ng t 0 SRRIR AdiTBNSnQfputhe 1PERS ANl IBYERLS hipys!y
mentioned, and w %h ref éiren(_:en%a%ﬁt opFi gur e lA?{%ﬁ%&Wg?éi@gﬁ%@eyst em 10

i ncl udes noni indke a7 May ARG s &reriamp) 3y, moder sniipwaiwpl fos r@0iveidi tat i ons of
syst em oper atj i hf, .S i.s. als figured as a
touch screen Jtng@? ‘glé @EQ{H%E?IU?@%%@%%EMggg%ﬁiﬁ){uggﬁ%ﬁkgf%gbg%u é;E?stood t hat
conput éF 17 iappoaist dut diveerae cone F 030 exrfitsfl isty shahar 18lye whiciag may be nount ed
within the i 1Of r ) I . Al though Fiqure | A shows
conmputer 17 qﬁgfﬁgjgﬁgﬁgﬂwnf%pgfﬁg;%éyégf%@fe}%g}h%fe%o “P{eﬁ’%wi ring to the
control |l er ofshsystednysidly l&according to sone al ternate enbodi nents, conputer

Ll Lo Coupi e L9 ERSCRNLRRL! Rluntefs b iBILPLE EAGHENRL AR S OmPUter 17

interior surface of shell 13 to hold filter 37 (Figure 1D) of tubing linc 302. Filter

20 holder 317, like frame 39 for subassembly 390, may be formed from a thermoformed
plastic sheet; holder 317 may have a clam-shell structure to enclose filter 37 in an
interior space, yet allow tubing line 302, on either side of filter 37, to extend out from
the interior space, in between opposing sides of the clam-shell structure. Holder 317
is shown including an appendage 307 for hanging holder 317 from a structure (not

25 shown) inside shell 13.

Turning now to Figures 4-9C details concerning computer-facilitated
operation of system 10 will be described, according to some embodiments of the
present invention. As previously mentioned, and with reference back to Figure 1A,
computer 17 of system 10 includes monitor 172, which, preferably, not only displays

30 indications of system operation to inform a user of systerm 10, but is also configured
as a touch screen to receive input from the user. It should be understood that
computer 17 is coupled to the controller of system 10, which may be mounted within

the interior space surrounded by shell 13, Although Figure 1A shows computer 17
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remotely fromthose portions of system 10, from which radi oactive radiation
may Senmanate; or, according to sone other enbodi nents, conputer 17 is
wirelessly coupled, for exanple, via two-way telenetry, to the controller

of system 1 n greater flexibility in positioni
that the opgﬁroa{()?%ln%\ég system 10 may be nonitored and cop& %gpgzmr%g?mtel Y,

away from radi oactive radiation. According to sone preferred enbodi nents,

conputer 17 i%mn%ed%g&s&ammygtan%@%mﬁe&mdw%gm%eﬁ%@om%ws 342, through

procedures necessary to maintain system JO ormqua i Ty control
tests on syst e aceordmdoﬁ@%@f@t@@n@yémﬁﬂ@nﬁmwpam enpled fthsi ons, as wel |

as to inter athoWr(]} Er Lz % ff‘é§§[e le \ﬁ't t%p&v%tc%%t&?zg lpe p%@]?l%géd{(slot }vggt moni t or

172, according to preferre ment s umes of
el uant and el aan@te}ofo“fmaihnmowmhDﬁsysty@tlénﬁm@ whtigh r’acﬂlamnveraﬁlamn faepm

conpl eti pn of | .Ut ) em 10 uI ate one or
more system péarglgﬁr% 390?2‘1 (!f% &18%1#)5% Fgf%mg%dﬁ 1£’ ¢ mglt“%r fﬂﬁg UFS SS|r5yerfor m
vari ous data opleﬂai; fanrasam;ﬂbmmtfvenvn{ﬂe nraytrjalttsolebenmﬂier qsfrsogfrarmeﬁr ¢eni nt er act

with the control of em 10 in order,to..k a runni.ng ta or count
of el utions pgre’a er ?’hﬁ%n P ?%t%omggw VaR~g «ifﬁé? g}agﬁlgg%?tb%?é)é Iﬁix‘g{/st em
and may furthee maﬁcegmndmemﬁaeti r@ﬁotémemca@lﬁ‘medxdehum(fmisanoﬁor exarrpl e as
bei ng 20generated eith S a sapple, for quality control testin as a
dose, for patient g?ﬁ"@‘:ﬁ?g t8ﬁ°mﬁ'ﬂr§% gﬁ“&?\d@gﬁtﬁ’t Bte’ég ‘é@fﬁ'?r?%'taf“ﬁ% 10al ong
with messur en'gdilti@thﬁﬁﬁiﬁ‘ WNmesAeh 15@,”@'[)@;&@’1’0&651%5 né@fsa@xamaltain aGtchvidy | evel,
volune, flow rate mai ntajned in a stored_record on corrputer

17. Al or E?d?efff’% wﬂdﬂx ffﬁn%%sr WY (819P Al SEEeTe SOFT PR n a

report, to belnmbldﬂt ed wleD el idteradnGitiothe Liger DB BRELRELLHODI GBMTiMybransferred to
a rermte | ocati on, for exa nple, via an i nt erne connection to technl cal

support per sompRifor 143 ﬁEﬂOirQéF%to neefPR o B e Hisorda iy track voluncs pEelpats| y

descri bed, Coppulgfe O%Xtam@wath'irntspﬁém 'l@tt§'h§&ta Mt BofhREmYREE, GNdLpr a reader
of encoded i nformation, for exal%) , a bar code reader or a radi ofrequency

i dent i fifcat i chul{oRPEDYMcd Gy sevried (. 1o galadae encardnar garhzrrpradsér tienf or mat i on
col l'ected from,aREREH Ests, and to perform various data operations. Computer 17 may also

be pre-programmed to interact with the controller of system 10 in order to keep a
running taily or count of elutions per unit time, for a given generator employed by the
systemn, and may further categorize each of the counted elutions, for example, as being

20 generated either as a sample, for quality control testing, or as a dose, for paticnt
injection. The elution count and categorization, along with measurements made on
each sample or dose, for example, activity level, volume, flow rate, etc..., may be
maintained in a stored record on computer 17, All or a portion of this stored
information can be compiled in a report, to be printed locally, and/or 1o be

25 electronically transferred to 2 remote location, for example, via an internet connection
to technical support personnel, suppliers, service providers, etc. .., as previously
descrived. Computer 17 may further interact with the user and/or a reader of encoded
information, for example, a bar code reader or a radiofrequency identification (RFID)
tag reader, to store and organize product information collected from a product

30 labels/tags, thereby facilitating inventory control, and/or confirming that the proper
components, for example, of the tubing circuit, and/or accessories, and/or solutions

are being used in the system,

20



30 | abel s/tags, thereby facilitating inventory control, and/or confirm ng
that the proper conponents, for exanple, of the tubing circuit, and/or
accessories, and/or solutions are being used in the system WO

2009/ 152322RfgT/héa2009/ 0417030 I't shoul d be undersiepachhabser een

shots shown in Figures 4-9C are exenplary in nature and are presented to
provide an outline of sonme nethods of the present invention in which

conputer 17 faciliiaheddbhen@f@icanmntdrenedoRtREAIMIESire M- O Atexhfhdi Ng the
scope of the invention to any (gartl cular conputer interface formt.
5Conput er 17 rByEICSSd pisErQEC G0 PFaiqsris QUERAeE sSuenethagpathe iigietth may be

vi eved on mDn!iﬁ%ﬁ&?ﬁ%,w&éhtc%{puienﬁﬁﬁ@iﬁ?&%@tm@effoéﬁéﬁt%HeQBF‘orc@&Jrﬁ[‘ Rfouk N
conjunction with systemoperation, for exanple, via pop-up eva screens.

Al t hough t he Hmglinshe Fgngoaifeinventoni gydanriola kempgerderiadsdernadf Fi gur es
4-9C, itsgshoul MALESE 06, b preé j . %P‘Bp ' - onput er
17 is pr%-prog(%a gfd'p?%d%?o(ej é;{élagurlg nﬁ%gﬁiﬁ@%gﬁl‘@?ﬁ’e anrg%fggé;&sléw igure 4
is a screen shomoitoral 7apdithenpdapeulzgt ofwhiterh opgraimes émtayirisiorcenipstsem 17 on

nmoni tor 172, F di Hadi i 49, i ncl 23S a
listing of ea?ﬁ&%gogb%?g%%pg%?ﬁpt%g?lgg‘dg‘ggeg?si % htgﬁgﬁ%rlrgégigg l‘glé}‘%g?bed by the
user, once employedt in¢heuseren b df Ggged 4o9(., iabould dic ngddroosiche, stabitiingl | ngual
enbodi nments, ¢o t . p ] 1 _ uages from which the user
may sl oot pit SPfbetbeRRERR L R pkt Bg Py AOBRYE AT S
schemat It showuhgpldasmrgss of screen shots which includes a log in screen

570. According to ﬁgm4em%diegent St V\/glenmt h%7§ser. t ouch- ste(JSect St the dat a
entry fields of scré&h"s7b by 8501 O SPGB VRIRL S SEHEHEG R WBHRYr esent ed
her ei n, 20bel dWon monkior 1l U lacdoedibw@rsdmk: smtb & play eMafrofictiorohnsel-ect dat a
entry into the selected data entry field, alternately, copnputer 17 may be
augnent ed wit ﬁ*’“ﬁ%fﬁé C‘fr?%erbtg‘“ t&éfi QR t&ﬂéé?ﬂb’@?&ﬁ%ﬁ@é?ﬂ bX/the UseRBifes of
whi ch i ncl udeshe vkdr BUbgdeld Bht 2tdeerdingao Rehd PhRrialguieyboaningetniRier & St or age
nmedi um (i .e. disk r,ead(?r , a scanner, Fl bar code reader (or other reader of
encoded i nf or FFEETSH)St Y '41HeE°E BRI MEHCH(TNS BSCr Al SeIcctj RalpT S rgsentinggrpain ) |
menu 470,
Figure 5A is a schematic showing a series of screen shots which includes 2 log
in screen 570, According to some embodiments, when the user touch-selects the data
_ entry fields of screen 570 or 571, or of any of the other screens presented herein,
20 below, a virtual keyboard is displayed for touch-select data entry into the selected data
entry field; alternately, computer 17 may be augmented with another type of device
for user data entry, examples of which include, without fimitation, a periphera!
keyboard device, a storage medium (1.¢. disk) reader, a scanner, a bar code reader (or
other reader of encoded information), a hand control (i.e. mouse, joy stick, etc...).
25 Although not shown, according to some embodiments, screen 570 may further include
another data entry field in which the user is required to enter a license key related to
the generator employed by system 10 in order to enabie operation of systemn 10; the
key may be time sensitive, related to generator contract terms. Of course any number
of log in requirements may be employed, according to various embodiments, and may
30 be presented on multiple sequentially appearing screens rather than on a single log in
screen.
After the user enters the appropriate information into data entry fields of log in

screen 570, computer 17 presents a request for the user to confirm the volume of
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25Al t hough not shown, according to sonme enbodi nents, screen 570 may further
i ncl ude another data entry field in which the user is required to enter a
| icense key related to the generator enployed by system 10 in order to

enabl e operg@bigf;9fsystem 10; the key may be tine senspdiV8pof@hat ed to
generator contract ternms. O course any nunber of log in requirenments may
be enpl oyed, according to various enbodi nents, and nmay 30be presented on

mul tipl e sequenfhtahdt¥s L &sbMGir SE(RERSInE af ABhe bAANONsAectisNgl@d Ry 1 n
screen. After the user_enters the appropriate information into data

entry fields GFP§SH B Bepedil- s dre wgsigrames thapine kelimg ofelpad 6@ 15f or t he

user to confi RN HeURB Bfects hidaNiterh BRY, 14 RepWel me@alqrﬁ%é.vmsﬁstéﬁ]d €. g.
saline in saline bag), via a screen 571, and Fhen brings up main nmenu 470.

I f the user déwbyp Megcededinforratonraafe. weh oy ubmcrdaeniBRDiwe rndaf fi cient,
the users sel e%rﬁr@atg@xrlh'at'tﬁc%@c@t@@resér@oifg@i%gﬁikhﬁ)n&%s'tﬁﬁeprgﬁegsai!n system 10

i ncl udes an encoded information reader, h as a bar code or RFID tag
reader, 5conf Falptoni Bay bheprriadut Be¢oseuey | ¥.asier (rotonngsing thepescivoir e cont ai ns
t he proper sali I Ut . L te 7 rior to
connecti ng théhgggg@&%&%ﬁgﬁ?gﬁﬁ?ggﬁﬁﬁh%BSgH§§EBQ§@%§§¥%€q§ﬁ%é?ﬁg'?bn read
from a | abel / flgmatvelctiod addtivthebrresee v0i of cidhit bhatj bepyyidod withaaddi ti on,

tubing line 3 i GUI rovided with connect or which only
0L00, ) ne At A0, IR RS LAV SS L B 000 ALl
10enboditment ssmizyistem $B8tcmald hay fittker inchelewd esanlangno lcbarpd §etarorobitasige

detector, mhicg is.located just.downstream of reservoir and is linked to
conput er 17, i§ oc%tﬁ% 5L cﬁ)wnstruam of resaivor 15 GAMs Unke R computer H_,’ s&hat an

error message may be presented on menitor 172 stating that the wrong osmolarity or
charge is detected in the eluant supplied by reservoir, indicating an improper solution.
One example of a charge detector that may be employed by system 10 is the
15 SciCon™ Conductivity Sensor {available from Scil.og, Inc. of Middleton, WT).
Once the reservoir/saline bag is successfully replaced, computer 17 prompts
the user to enter a quantity of saline contained by the new saline bag, via a screen 574,
Alternately, if system 10 includes the aforementioned reader, and the saline bag
includes a tag by which volume information is provided, the reader may automatically
20 transfer the quantity information to computer 17, Thus, computer 17 uses either the
confirmed eluant/saline volume, via screen 571, or the newly entered eluant/saline
volume as a baseline from which to frack depletion of reservoir volume, via
activations of pump 33, in the operation of system 10. With reference to Figure 5B,
during the operation of system 10, when computer 17 detects that the eluant
25 reservoir/saline bag has been depleted to a predetermined volume threshold, computer
17 warns the user, via a screen 577, If the user has disregarded screen 577 and
continues to deplete the saline bag, computer 17 detects when the saline bag is empty
and provides indication of the same to the user, via a screen 578, To replenish the
rescrvoir/saline bag, the user may cither refill the reservoir/bag or replace the empty
30 reservoir/bag with a full reservoir/bag, According to some embodiments, system 10
automatically precludes any further operation of the system until the reservoir is

replenished. It should be noted that, as previously mentioned, system 10 can include
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error nmessage may be presented on nonitor 172 stating that the wong
osnolarity or charge is detected in the eluant supplied by reservoir,
i ndi cating an inproper solution. One exanple of a charge detector that nmay

be enpl oyedyymyisi:em 10 is the 15Sci ConTM Conducti Vi t ypSep&afiRAYAI | abl e
from Sci Log, Inc. of Mddleton, W). Once the reservoir/saline bag is

successfully replaced, conputer 17 pronpts the user to enter a quantity of

sal i ne cont ai negLidkviiRensBeMubRE ki iBe Biaght rdkedoRt 15 6508 dBibd withtierioal et y, if
system 10 includes the aforenenti oned reader, and the saline bag includes a

tag by whi ch VBIGHECNSRESHRRTIHA 1§V6! pr ovi ded, the reader may automatically

20transfer the quagfidifioh M QEMRL RN S CHMPBEER rdsérvokNYSeonGRAPYE Ao 17 uses
either the confirmed eluant/saline volune, via screen 571, or the newy

entered el uantmglleveamyolf drrechise whiphselschueesd GomwpessionZd i aErtcdepFet i on of
reservol 5 vol ugey g AGL ¥aEANSc o iBHTR: 3ol fled REnAPELAL IANGL System

10. Wth reference to Figure during the ‘operation of systém 10, when
conput er 17 detlesaddtthaeser wheretheinier cBrce sty bottlesd! Wien Begrshrassletieen

depleted to a; t ] esho 7 : t he user,
via a screen %sgﬁfcg{nﬁ?ét@ﬁgeé@%gg%(ﬁ%%ﬁe%f {ébgghgcg ?%%’%rﬁ%’ egér/\égtq%gnt inues to
depl et e t he satmmandoagpuenhpuwtsera witadwtibclts:! wiventor hezesalonmehbagr s enpt y

and provides indication of th er. via a scr 578. To
repl enish t he“? téeer%aét?:rbf glglzﬁ'ngyﬁggﬁ’ {hﬁgﬁeﬁé»éﬁr’e rPéV e e @ﬁ i%li}f”r t he

r eser voidr / bagomrativeplasicdnyt el edpt gmiBPmese batde £3 kagonirinitha whastk [bottle 23
reservoir/ bag. Acc}ﬁ m 10 aut

rdi t o, sone enbodi nents, systenx ticall
b ool Udes. any FITRER “0fs i T GRIo Moy SrolAvo it FIEherchSer Boer o 5
repl eni shed. Wwhsishotd ldvd)énhdiatoeeh dchat Thuacopiperet 0T Shy ridknkd Gifieglof wagt em 10
can include aﬁaléi d | evel . segsl‘ior coupl ed tog\%bhed ] uant reser%/\?,ipr i.n order
to detect whed TR PeMBe LAl BT PHEPow 8¢ PRSI VR ep WE and gy
addition to tpaahi Aginkibaioned tires@fwheh uaat botile LESEJIY @ e chipriegapput er 17 al so

tracks a volunme of the eluate ich s discharged from generat or 21 into
wast e Hott| e HOBPlevyip Aep@falipR ALYTHER S Ep JuPECse, Wash testh (BHaUSS provi ded i n

mai N menu 47 Qmphied B8 waste bottle will overflow. According to some embodiments, system 10
automatically precludes any further operation of the system until the waste bottle is
emptied. According to some alternative embodiments, a fluid level sensor may be
coupled to waste bottle, for example, as mentioned above in conjunction with Figure

20 1D, in order to automatically detect when waste bottle is filled to a predetermined
level and to provide, via computer 17, an indication to the user that waste bottle 23
needs to be emptied and/or to automatically preclude operation of system 10 until the
waste bottle is emptied.

in addition to the above maintenance steps related to eluant and eluate

25 volumes of system 10, the user of system 10 will typically perform quality control
tests each day, prior to any patient infusions. With reference to Figure 6, according to
preferred methods, prior to performing the guality control tests (outlined in
conjunction with Figures 7A-C and 8A-B), the user may select an item 675 from main

menu 470, in order to direct system 10 to wash the column of generator 21, During
30 the generator column wash, which is performed by pumping a predetermined volume

of eluant, for example, approximately 50 milliliters, through generator 21 and into

wasie bottle 23, computer 17 provides an indication, via a screen 676, that the wash is

in progress. Also, during the generator column wash, the system may provide a signal
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sel ected by the user when the user enpties waste bottle 23. Wen the user
selects item 583, conputer 17 presents a screen 584, by which the user may
effectively conmand conputer 17 to set a waste bottle level indicator to
zero, once wheodgezzhas enptied waste bottle 23. Typi capdifysbdadsuser, when
powering up system 10 for 10 operation, each day, will either enpty waste
bottle 23, or confirmthat waste bottle 23 was enptied at the end of
operation the t@fzﬁ%hf@lﬂ&«zt eﬂama :tamﬁhgldhielﬂacze eSO fdrexastle,tlig: wasier bottl e
| evel indicataqr zer Q. ntrack the filling of waste
bottle 23 vi aq%hpg ' @fprf’jﬁ’&t %@513{9 %t q&ﬁ“gﬁhﬁ%@”%ﬁ“@“@gr gence val ve
35WP, and provide Hz@urlerﬂidh@i&irllQlﬁtrlt@%et%ﬁieh!@e?’ W& s PRSémeedaldohpulBineeds to

be enptied, for 15ex resent ati on of reen 584, in order to warn
the user that ”p%‘f(’é{g’gt@ﬁﬁﬂh‘é ‘gﬂé“%?{‘ E]GPPT‘E“‘% £F ngiFaten kM cor di ng t o

sone enbodi mense sn&)é%e%ﬂ&hﬁbfbﬂ@h%%ﬁ@tﬂaﬁaﬁﬂ Wi &G tflesuanywhUirihgr operation
of the systemuntil the waste bottle is enptied. According to sone

alternative efHPSHvHEFtugion grop¢s§pay|bgg§fctl§§lﬁ§5tfr gyt PEhikoFRETTS wast e

bottle, for eyaNpla, sy@SmMentd /ReEHIARD V@M RsEan wgtuhﬁasvwﬁl&@sgure 201D, in
order to automatlcaily detect when waste bottle is filled

predet er mi nedcqpe%flofamowaﬁﬁ%‘iﬁlrﬁléhhi%aw%%mceﬁmwmbaﬁmmm é&tﬁf@ﬁgt o the
user that wasfgoBebldered 3mBeRtEnt Of m@ pRUBH Erﬁgnt?dﬁdé&ﬁqurlcg 134LA0R] n'ng,a' ly

precl ude operation of system 10 until the waste bottle is enptie
additidfi to tmeamwmrwwamlst@@w inwirms thy usa of thaaimte larsd, eeﬂherane

25vol unes of Sl Slne onstge\%ﬁchpafen%yﬁt&%&nw?unwéo AlolabidRH (00

quality contr ests each to an u5| th
ref erence to K gutie, &r eaamﬂfr,ds myi bodgserdfed iy @nhjumtldmdsh Fqgmrcd’lB t 0 per f or mi ng

e et Y, SRIbERl: S 8PLRAMS Lhleab0. SROLNDEILIN NS B Clties, o4y C an

di rect syst erthcﬂ:@;eﬂda awalste sthidoic of Ruwindioh-8emedateo by 2k de&ymf@goaamez gener at or
col um, wash wh rfornmed unpi n det ermi ned vol une of

el uant °for &% h%l’lg 1%, EEP&?%F%%WE%‘%% cTaff‘E f%‘OHPF?FBﬁEfH generator 21 and
into waste bappbeiraBly Dompuicer 17 provi des an |nd| cation, via a screen 676,

that the wash is '@n%epgo ress. Al so, ur| g{; erator. col um wash, the
system may provid F BAPEgPriate g on S R Seé’l’ 5t i “tﬁélpﬁﬁeﬁl‘)@erted to

wast e bott | e p2@ratérab! m&mhea,Fﬂqﬂchbtrtymbﬂjrcﬂ@ésoﬁaa)lg@pe(rﬁhﬁw ewlt@em&%epr oject a
flashing light_signal, as previ ous %Pdescrl bed. ure 6 further

i |l ustrates ¥ S&MEdA- B PSeriy R s TP SLEHPEY B %F?ﬁh?@r‘\ Pepi Cﬁiﬁidfﬁ“&onpl etion

of theycol umpom@sd,1 7ansphi eeau@fc@vdrcﬂ,%k@\fbugquﬁ@gt Imomngaotarﬁ@ 5l apse since
the conpletion of the wash, in terns of time countdown, until a

subsequent eFTUPIBHENRT Hreasngug wEh @Fﬁ‘é%‘tﬁpvéf‘}f’%éﬁﬁ dif wotattaWsEpe screen 677

i s di spl ayedyecanss %ﬁ%f%&yenpﬁnéﬁﬁb%d ﬂ]gertsftiﬁé)rme!il@%% vooa lestdhPal, AP 33, which
has a capacity of approximately 55'mlliliters, according to sone

enbodi ment s. collgetindil pgeluge sambe prefieny éltﬂ eqvbTsiitiare FimroTA trappleeEent
'Cgrvrgpte o, _coumbeedd, SEAMRN Pl %Q@@&ﬁgg{;%e Rltdlib Qo RNAG 88314 S
which may be held in recess 101 of sheli 13 (Figure 1C),

Figure 7A further illustrates a subsequent screen 775, by which computer 17
recetves input, from the user, for system 10 to start the breakthrough clution, followed
by a screen 776, which provides both an indication that the elution is in progress and
an option for the user to abort the elution. As previously described, the system may

30 provide a signal to indicate that elution is in progress, for example, light projector 100
(Figure 1C} may project a flashing light signal during that portion of the elution
process when eluate Is diverted from generator 21 through waste line 305w and into

waste boftle 23, and then a steady light signal during that portion of the elution
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terms of the tine countdown (screen 677), or in terns of a tine from
conpletion of the elution, for exanple, as will be described in conjunction
with Figure 73. According to an exenplary enbodi nent, wherein generator 21

is the Cardiy@Gep;82%) that yields a saline solution of RubigiismhR

produced by the decay of Strontium 82, 15via the elution, a tine required
between two effective elution processes is approximately 10 m nutes.

Once the appr gpddeatvehenmRUNIatelE diviin® @S sbpsed; mbhel pdibs 1BEUbsPMdpr ocess

of generator col @rm vva,sE, a first quality control test may be perfornmed.
Wth ref er encd™P &FeRilire o7 AaiHe ALY ISAFd deiFgmdes iednu 470, an

i tem 773A, \Ahiagg;mﬂhfa%cyt 50 RO tiRlelub diQnResl Rod cshauence LiRkeprgakt hrough
testing. Accor l.thJ to sone enbodi ments, in_conjunction with the selection
of item 773A, of hell giged fat vaemissthy mpseape it Brshins dight: of prpaeysbndes¢ribsé 305p and

inserts §he negdhe ploRdtbdeRa boXtiboWis RN radidabiilgs §9Ld&Gh pnpf. an el uate
sanple therefrom and, according to Figure 7A, conputer 17 presents a

screen 774, which Veritgomptesor plethygleron opgss B prepkérougl testieakormia 13 vi al
shi el d,_25nhi 6 Ry, LReAPHC Al B ERS: A) Ll AeLtacd 74 BLANE 1O

Figure 7A further illustrates a subsequent screen y which conputer 17
recei ves i npuindiceiiamithigelapse singoihe sgmpletnia thaeigioar butnhe ibtesakofr ough

the. el ution | S ol RELE Bl Ehui B LRGSR, O8hMh B0l AL 01 Ut on
As previlous| ythdertednbadng thhearapis b eshiaraptG0provildestar, si rgrnabretie denidicat e t hat
elution is in ogress,. for exanmple, |light praqjector 0 (Figu 10 may

project a fl aosfﬁ%n%mlplﬁigﬁl? St r?gllmr%)ﬁra "R 0? Eigtn%‘ﬁgl? 5 egtoﬁécrgghjt;ﬁon process
when el uat e | ¥ittifiwget ettrdcom Rjgre 7B} @re B usdrheugheivastheadtivite nid@aye and into

ILCRI - RETTRE A R T R T R
patient |ine B0Boahdadtingpmbiard a8 thewimad berd@h 18X anphieh thO6e @ALRbdMEt Y
detector 25 detects a c%oste : %e Ofi app oXi m t Elty .0 nCi/sec in the eluate
i schantied BT GEHEF ATOTS 210 MBI P B o oG AP Sl 6
the nmore rapivdndylcaghinggath vGhthe toBsh-RE@MITRUSIY 088SEKd N8 or via any of
the other aforementioned devices for user data entry. According to some alternate
embodiments, computer 17 may receive the data, electronically, from the dose
calibrator, either via wireless communication or 2 cable connection.
20 After the data is entered by the user, computer 17 presents screen 779, from
which the user moves back to main menu 470 to perform a system calibration, for
example, as will be described in conjunction with Figures 8A-B, although the
breakthrough testing'is not completed, With reference back to Figure 7A, an item
7738 is shown, somewhat faded, in main menu 470; item 773B may onty be
25 effectively seiected following the completion of steps for item 773 A, so as to perform
a sccond stage of breakthrough testing. In the second stage, the breakthrough of the
sample of eiuate collected in the test vial for the breakthrough testing is measured, at a
time of approximately 60 minutes from the completion of the etution that produced
the sample. With reference to Figure 7C, after the user has selected item 773B from
30 main menu 470, in order fo direct computer 17 to provide breakthrough test results, a
screen 781 is displayed. Screen 781 includes, for reference, the values previousty
entered by the user in screen 778, along with another pair of data entry fields into

which the user is instructed to enter the breakthrough reading of the sample at 60
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5may be projected when a peak bolus of radioactivity is detected in the
el uat e. Upon conpl etion of the elution process for breakthrough
testing, conputer 17 presents a screen 777, shown in Figure 7B, which, like

screen 677, wpr@Wi98s, an indication of a tine |apse si ”C&{/{j‘ﬁo@%mkoet' on of
the elution, but nowin terns of a tine since conpletion of 't

breakthrough el ution process. Wen the user transfers 10the vial containing

the sanple of rghiuad ﬁqdltﬁ@&c@g@@ﬁje—d&@ddnbmw res?&tﬂ@?skl'ﬁ@rtﬁ@ﬁseﬁ%térﬂhﬁy of the
sanple, the user may nmake a note of the tine |apse indicated on screen 777.

Wth further rFEpapiasodoimglion.ghfecripd amY@ecqnﬁ@twé maygelcpleicand tgnt he
activity measufafrm dhen dgs Qh&%ék@{r%gﬁ’ﬂeqt tOg tysﬁéco%r%ctg%sﬂlﬁ@mf@d Screen

778, which includes data entré for the activity heasure and the tine
bet ween that &RDofineH. ¢ ugod alé‘aﬂlﬁmbétoéirsciﬁm%km@marmvem@cbeﬂiowably of the

sampl e and t hahidlo o0l £11818 ook .08 RS CARMMLAL Efcu TEuEH IIBL GDLer the

data via the touch-screen inter noni't any of the ot her
af or ement i oned Wawiiews Widraceppamblediamis, @f@ﬂeyrlovmrtdlamgﬂetnom@@m al ternate

Sbodi ment e SOHRULEL e MBakACRL NG LRE o or SoBSLLANLIGRI L LfioM Lhe

dose cali brator er via wre conmuni cat1on or Ahect i on.
70After the dateasd the eptpridelitits, tatncéma:smwenwmmﬁneaxpmﬁm@rmsemtsﬁﬁsareen 779,

fr O.m whi .Ch t h?utéi't?ﬁ?{l(le gpcl\égtﬁb Q ﬁg]kts ttﬁ %?E‘I Q r}urtheaglr%c? g%ﬁg%ﬁ(gf‘?“é%t

em
cali bration, <o Fth Figures
8A- B, allt hougtenther huymakxt furemgptp et, @sdrterg m;slaamiencgumlaeir ed. Wth reference

back to Figure 7A, i.tem shown S what f in main menu 470;
item 773B may only reﬁ%@’fcf: %3 glgin@é}fee%n’%&cp%%e&gg%%@ﬁ%l etion of
steps for it ma&aﬂmc SQithg 16 eoaqgasta‘: chmr@k&@:ﬁtgﬂ@csﬁﬂ@% @fr aerkbhx ough
testing. Inthﬁ c(:qundf ar%f %]ﬁé%)reakthrou h of the sanple of eluate

col l ected i n FREHRY sgleqiiifsm B BaRIHagh Pet ?Crlf@“‘i’%"fﬁfﬁﬁ’sﬁfﬁed at a
tinme of apprQﬁtnfiﬁt%ﬁi’f}’pr@@nma@bﬁeﬁﬂ}?ﬁﬂ@ﬁblﬁ Bt GAsk abd- aNindt £ N @4t On t hat
producgg t he sanpl e reference to Figure 7C, after the user has

.. th
sel ect |ter‘ﬁ‘t‘??§§” l?lbePl?@ r?nﬁ%‘ﬂihﬂ%‘?@lacinﬁ thir viglrin ths shieldete vssnput er 17 to

provi de br ealgtdronighetiest £t@%ﬁ11|1r¥e$505ﬁw§§ L 8ER pdSh liSe, dh @tﬂk:@%&gﬁes gcreen 78l
i ncludes, for reference, F he val ues previously entered by the user in

screen 778, arohigowiagidahtemey ppignt linst fopmsertieringo the fesl s, inetdst whi ch t he
user is insteycted i ERhBle thd¥Sr s, eﬁh&}}fe%%né aadl Q%ﬁsot;le {:&?mﬁf{}}e&l&e at 60

m nut es and t he background radi ati on readi ng respective r the user
enters this efeienP Ay Whatesr neltiabiy of dafa detsicfi¢lbeare atvoangsd; @IbmmtnerofﬂhE may

cal cul af e ange iy ol ARLAY i e rggr'ﬁ@ﬁ{%dﬁ%ultht DEBLEASHIY AUAR. oSt esul ts.

According to the strated co aig Ia§]on
screen 782 pﬁﬂléiﬂpr%@hﬁamrefdlea%%m@h® 85 dsai ttt?siﬁﬁm ertttyen esirad p&amsterstfdnat t he

user may verjf Xaﬁb%ton, He.Rr %%Elnér al“'c%nmria%ﬁ,twg & elé"flslé[tf%")n i o subsequent

screen 876, to start the calibration elution.
With reference to Figure 8B, after computer 17 starts the elution process, a
25 screen 87 informs the user that the calibration elution is in progress and provides an
option to abort the elution. As previously described, the system may provide an
indication that elution is in progress, for example, light projector 100 (Figure 1C) may
project a flashing light signal during that portion of the elution process when ¢luate is
diverted from generator 21 through waste lize 305w and into waste bottle 23, and then
30 a steady hight signal during that portion of the elution process when activity detector
25 has detected that a prescribed dose rate threshold is reached, for example, 1.0
mCVsec, and the cluate is being diverted from generator 21, through the new patient

line, and into the test vial. Another type of light signal, for example, the more rapidly
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in conpliance with acceptable limts, before noving on to a patient

i nfusion. According to sone enbodi nents, system 10 will not allow an
infusion if the results exceed the acceptable limts, and may present a
screen expl at the results are outside the accep, Sod ;g s; the
screen may ﬁbglr %I rect the user to contact the 109ene(trjg?%2roédﬁp8 ier, for
exanple, to order a repl acenent generator. Wth reference to Figure
SA, during thenafiar GpRNMiRRaHs G0 eaglbggro?@c&éd%enmikeoo\ﬁeow ng to

conpl ete the breakfhrough testing, the uSer may performcalibration by

sel ecting it erfBIBtFiHOARETRA Wéhﬁﬁum) Unggonrmpédtiee of &a cufion prepass8its, conput er
17 presents acgf; b n@s‘;r%ﬁ 7 us est
vial 15into an e ut| on "3[; %M] %Fés T §d%é '?lﬂgn I{?{Bwﬁ%aénné&édrnﬁlgoe?e%gl n the
shiel d, the udenssssipeetherans! 9t10nr0éﬁle@bélgn patdranto! b tine s@%cppnwltttiwnafﬂew pati ent
l'ine, and thenatlag a | @0+ for
inserti o% i nt oa?:h & he%mw a qul n tgr c]pﬁger&k&gs Iltsede({]ﬁ%%g}é\(fa anf)’}e S
therefrom Af teeuatepretp filsr dvsnepliblatss.go steays:, the heivilgef thmgmgntmﬁee twer ;ey een 875,
wherein a pluralli f : t esent or some of the
20fi el ds may B%Ufita?{?tggfﬁl%tﬁ\;ﬁﬁﬁﬁsg %ﬁg C%trg%g?%%neaﬁoﬁeﬁu ﬁghe“%\ﬂh% '8, which the
user has an opiguorSB, onchbnger hasﬁ*emee«éé&amywty@mmm’eIﬁenuﬁedoseoﬁfuﬁrtm entry of
desired parangters for e cali ti.0 n anmand, via
interaction w eﬁiserpmqnee(%'gueﬁ{fmstc??ge“ﬁhi iélcmg%s ‘ia?dawry%ﬁﬁ@ t%’ebarcg on el uti on,
Wth refter ence]eawmrd:angmhseemﬂeBwnafru*.qeectnzcrhpudnep]eﬂ.&h siteartlos, 4 haucelittdogn process,
a 25screen 87 | fo rns the elution is in progress

Tiﬁ t'h (i bbr a% (Sn
and provi des S Ef‘f)‘frlnbeﬁlq”cr%d Bﬁ?ht‘”tYH NG PR G nINESh O IS YT By Be gt idbed, t he
system may pr Mtlﬁiﬁ;daﬁoﬂcndinﬁiﬁ'&dr odlctlfied o @liBfzton choFridisht, W 0B présefits €X arrpl e,

| i ght project 100 (Fl | C ect a flashing |i ght signal during
t hat portion %‘Fm{t’ﬁéméllsﬁ r%fé‘grgég E#ﬁ“@l fi%tsee%%&ﬁmemfd%%ﬁ gener at or
21 through Wa:ﬁﬂ@atldnﬁﬂ’a%@ﬁx‘%l@@&hgb R QhAHR1LAOFakib GnBrescARdn LPGEH BPR ST eady
l'i ght signal during that portion of the elution process when activity

detectdP 25 HHE '8EVeRteFachiied sy Bty hpsee: destserateinsifcetiaiugr il §to eached,
for example, l.kd heegic. and the eluate is being diverted from generator
21, through the new patient line, and into the test vial. Another type of

| i ght signal, for Aspatituely mweormdr@malﬁp@my eﬂﬂ)bé@t@mﬁgﬂhﬁgmentas previ ously
descri bed, may,Be.PHOLESLEG: e/aﬁﬁd‘uo@e ﬁm&mb Wshe B em'ss’%% e%'fgééndlé det ect ed
in the eluate. Upon conpletion of e elution process ration,
conput er 17 gekstne sncbpawmem%fﬁﬁwhlmmeweﬁmbw dese, amcunuldlcmatwmm of atine
| apse nce fofolgrsth Nt n
conpl et§? on oﬁ@ﬁe %cdl%%?g h#&%ﬁ ,0‘%38‘?8%315 b% Omge 1%% tcfflﬁsfers t he
vial contai nlahgmthfe psderpb! en"@fuded aqeﬁ@eshom sxmlhetodmse oéaabsdxtemw aﬂmc rreasur e

the activity he user. not e
i ndi cated on W(s?)(lzcrh %w%ewﬂ Vg Weltrh i rggt leor?cgv?rboul%f*té%ﬁs é’vﬁé}m ‘ESJHESS t he user
has recei vedof fhe aaoﬂmawd p;acmasamﬂehaft p@)mdtehI&: @eseztlca;ipobman@rw nloy,user

pr oceeds toascree Wnch in Iude dat a, ent elds for the activity
10measure and'THe %n W ¢ F B9 ?pstmo%le ﬁ@cﬁ%%llg%/gﬁ@#%‘?fs@f ution, at which
t he daoxe embodiment (i.e. whether system 10 empioys an on board dose calibrator or not),

computer 17 may further collect all queh’ty control test parameters and results into &
stored record and/or compile a report including all or some of the parameters and
results for local print out and/or electronic transfer to a remote location.
With reference to Figure 9A, upon completion of the above-described quality
30 control tests, the user may select an item 971, from mam menu 470, in order to direct
system 10 to begin a procedure for the generation and automatic infusion of a
radiopharmaceutical into a patient. As previously described, system 10 infuses the

patient with the radiopharmaceutical so that nuclear diagnostic imaging equipment,
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calibrator nmeasured the activity of the sanple. Once the data is input by
the user, as described above, conputer cal culates a calibration
coefficient, or ratio, and presents the ratio on a screen 880. According to
Figure 8B, wgneRNsB880 further provides an indication ofp@/@8soahke range
for the calibration ratio and presents an option for the 15user to reject
the calculated ratio, in which case, the user may instruct conputer 17 to
recal cul ate t lg dx@hple, a PET scanncASaPEreMt Oy oNBndrbanadse wapm, whitier nat e

enmbodi nrents of the present invent Lon j ncl.ude. an on, boagrd dose .cal i brator so
that the enti PBSOSSHhEREBPIMETHRZE VEdklcate Yiedipgrtivaradiprian (61T 8Peps, whi ch

are described x2BRVRg td FgG@RIAURSI s818c i LIf 18RRI WogHulr %reieﬂfs dbRegual i ty
control procedures, be automated. This automated alternative preferably

ma
i ncl udes scr eéf? vhisk fsn,c?/@m qagg enfry fiskifer Hpaticpbidentdeaean adeabidite, whi ch

provide & useri.QfirdNen SHSTE MW bRele AL IHIRIEQD rRin Ay BHPuSt BYES over the
course of the automated procedure and that provide the user with

opport uni ti escarunebel Wi theweitipgrd eysEamtparmelBis essogiaed of thilrretistteps in the
procedure. Re&%s%n.e%sfepthetugé? ezél%rﬁfig%i%%en(ﬁﬁc& %ﬁtbgego 1§ My; ctse,rrpl oys

lon ﬂ%ﬁl%
an on board dose calibrator or not), conputer 17 may further collect all
qual i ty cont rpér atsersen Pidr thewsas fatiapltla nevs pitiegt lintand 4o Bires dd prteoblint ddnd/ or

compil e a_repgr t, kRLIdhG Bl bodhe SATPY P LohIATELEES, AN, ASRULL S Tor
| ocal print out and/ ot electronic transter to a renbte | ocation. th
ref erende to whiguthe uSshmaypenbled pphetieorfoothe titematoméxsesadl drbede qliaki ty

30control tes th r.may, select an it 71, frommain nenuy 470, in
order 1o di reliesaruiEy s BT L sk i e BB B BT B
aut omati ¢ i nfasibemw dbkng, Tadicegahannaceutical into a patient. As previously

e oot Yot Sl R %8 il % bR RN e e o
can create i neg@as pafenainfigiogadrplitet hewiaitent s wiinghviabs@eda0t hehich

r adi ophgnnaceuti al, via ‘dehecti on,. of 1gadif_ﬁacti ve r?gi ation therefrom

Accor ditng t o TS & 8o iygA° WeT AT OIII8 R 8P S CoMAAIEI Yt pr esent s a
screen 972 Wikghh 002C 1018 SRy dRha vert filedt E@hshtdrar pResPR 4:8RGichiaNS ki cation
number. This 5identification nunpber that is entered by the user is retained
by conputer TN YR SRSt PEFPTHIE I RS prPHinsatt T fpssasepaareter s

associ at ed WphRntReepatd Bt o SrdcBddUstON: inAkb8! syhiRe 19SEN pRELEL St he patient
identification nunber, conputer 17 directs, pér a screen 973, the user to

attach a new'Hatieresnd Prisp appfbcTtseropiuigecanBupadisenthe userdhasmo difpsionas
sobsement Srisen, S MLGPECRRY SOmML e Aadriien el 8 el {1100
all or sone 86! tWaerpusigs’ qeatpinse spificieadvalymaw it dugpr &r greogiatindgiaef aul t
paraneters, W Ghe4RGrHSRE 2 3% 395 QRO sl CRFAEe od fanDRERASAY Yoer
to enter a command for system 10 to start the patient infusion. During the infusion,
computer 17 provides the user with an indication that the infusion is in process and
25 with a option for the user to abort the infusion, via a screen 976. As previously
described, the system may provide an indication that an elution is in progress, for
example, light projector 100 (Figure 1C) may project a flashing light signal during
that portion of the elution process when eluate is diverted from generator 21 through
waste fine 305w and into waste bottle 23, and then a steady light signal during that
30 portion of the elution process when activity detector 25 has detected that a prescribed
dose rate threshoid is reached, for example, 1.0 mCi/sec, and the eluate is being

diverted from generator 21, through the new patient line for infusion into the patient.

Another type of light signal, for example, the more rapidly flashing light, previously
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Wth reference to Figure 9B, if punp 33 does not contain enough
eluant/saline for the patient infusion, conputer 17 will present a warning,
via a screen 901, which 15includes an option for the user to direct the

refilling 0@(9:!155@?1#52 via a subsequent screen 902. Once,punp, 33 has been

filled, conputer presents an indication to the user, via a screen 903.
According to sone enbodi nents, if the user does not re-fill punp 33, yet

attenpts to procesd Whd/heahitdd SR pe lﬁ'smfl'?dic\ﬂclil,rit)pfs%Qée&g@inttn@ i nfusion

and present another screen, 'that comiunicates to the 'user that no infusion
i s 20possi bl e, elyate. tAdhqupmpidtion abthe prdpsiqn, ageresprly 7asiismlgydibe comprtet g tpef i | |

the punp, as i;pnS64EEN20 ke o E[}tigx('r')gﬂheo’ﬁﬁﬁ; LAk NSinf SHE fﬂieccjoglg}ﬁtiél? | ume of

el uant for the patient infusio nmputer 1/ presents a scr 5, which
i's shown in FilGurmetd] candisplbysovemniiey efsbe infisinpencaec®ifmand for system 10

to start.the patiert.,l i I 1 I.nf usiQ computer 17 .provides
the user with an i r?‘tflihc% %ﬂ%ﬁ&%ﬁg‘%{é E%glr"n%ssl&génnuﬁsé SH?}WSpar‘ng%glggfa n‘%f“g@(/vi th a
option for therafSefactotyabolitset,ve viaxisugdron, tine -asea, @or-eas) f876e As previ ously

descri bed, the system |r rqvi de i ndi cation that. a utiaon js in
progress, for Héi%%ﬁnée,cg?%é_ﬁ%t(gg’rt%dggE ‘E)t?v_eelrb%e E‘ﬁ) ﬁﬁ%"éa?;lf’f)“o’?nﬁl SE)PLBF%JCIP a
f1 ashi ng | i ghthesirgmidilapptatibtaghdt batshyperof inprofiletdagenal updrahe prgeasmwwhen

eluate is diverted fromgenerator, 21 through waste |i.ne 305w and i nto waste
bottle 23, and PR %"e&"gg’&v qafi“gerﬂ"s% i“‘é’??@ #Og‘mﬂferfgC‘E‘H‘%S.’ki@‘gé?fcfﬁ?fif@ﬁ%ftg% he

el uti oni(r ocesgecwbeuhidchin 3ydilet A6k trodth thasatdeteet o@ dpbatheampt@eer | bed
dose rate thrgshold I s reached, for exanple, 1.0 nCi/sec, and the eluate is
bei ng di ver t edTFHBHA" %}ﬁa%mﬁfgew%g‘ﬁ*%fﬁ@%&p@%w Bt Canfrale 34HY i nf usi on
into the pati Qﬁﬁiesﬁf&ﬁtcﬁ'&lrgebw}@heqffe bf 8B berk 8 Furth@moRX Bk bdrh@rnor e
rapidly flashing light, previoqusly described, nmay be projected when a peak
bol us of radi BAPEFHIYyPaECUREY Aot wECctPhiespelran g a¢lativept nevhgengi@iopleai on of t he

i nfusion, a_ SEIce&MN Afifatiof (e SR RYBHRY cGAPRMEre, PETLQmbAS Oﬁéﬂow?ﬁg gser of
the conpletion of the infusion and a time since the conpletion. Conputer 17

al so diSpl ayssoapegusprdmerhodsied thepresent iy enipesy iserdeda noirgain Wiatheliyur t her
ererence 10 s A RLRRMLATG, SROPHRAICHETBLAN @by bl peltie] L1 ©

!
(activity - nC/sec, on y-axis, versus t C, on X-axls he
i nfusi on/ i nj eefitbarcdoger, (teewicptiag enbed ot waam3 X they bavaervéfloticater thenes)e Those
skilled int 4L ap ' - L h ' i | e depends
upon the inf B(? i%gﬁg}el OT\?v&Ingltdg,[1 %?%)nﬁkjgc%(ﬁ\%ﬁ{jé\}gf@h%& g%d?'{ghté% gg%,i(%fv% ch flow
rate i s cont rwlivigdietdcror 2exaumplagneting mhebeliOpperdted viaihiochorgion@ ! 3dtldr i ves
fl ow through t he ent. line, and upon the anpunt of Stronti um 82
r emai n?plg in cﬁlﬁgtyggé\ﬁ@?%{’t‘qﬁl .thlu‘r%1 I}%H]é) 51aﬁb“sO ncé‘gcdotP dplvcobvml’yél%rgu@oiﬁf i’%llc{d%éict ivity
profil es may athanganower intdndr ko fodieaf intohengene rnatwotlity bOsddvey nore, the peak

bol us of radioactivit arti.cul arl ar injected doses froma relatively
new gener at orr?caﬁﬁ?”w%%@g a‘étwé%ftdlﬁggf’y%ﬁfr’lﬂfee‘@ Iitﬁf?fr’ﬁ%g”fer%?&fsr?am%iﬁ rent, i.e.
PET scanner. ch@easiiingr basclibsaneinppefierfadwniet hedsmphict empy es@ie

i nvention, in order, to,mintai EJFrel atively dg{gt{]si st

. , ) &nt gn_d _
desi rabl e/ ef £BEPTORIAIAYY (A RoBie de PAnE8! 4 Srehauam 3 i Vet iiomdicvether t he

life ofsthe gepeb@lettstiveheiwperalit Ny BReadat e RUHGY BReriBYiRewNAri ed (both
over the course of g Si nglﬁf Injection and frominjection to injection),
accordi ng t o SPEERBuEK SHHOH UdRT PR s geredipdio e idyaen Sowat vy be

i mpl ement ed  Ydv@r irzﬁ%?érﬂ?ih@ﬁ,it@@ar@ftheaéﬂgfoh@nerator life, when much of the Strontium-
82 has been depleted, the pump is controlled to drive infusion flow at relatively higher
rates. As was described above, in conjunction with Figure 1D, if a desired

30 nfusion/injection flow rate is relatively high, that is, high enough to create too much
back pressure, via flow through the column of generator 21, by-pass line 303 may be
employed by adjusting divergence valve 35BG to divert a flow of eluant therethrough

after a sufficient volume has been pumped through generator at a lower flow rate.
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20qual ity control test in which punp 33 is operated to drive flow through
the generator at a constant rate, in order to collect, into conputer, a
plurality of activity nmeasurenents fromactivity detector 25; the plurality
of nmeasur engpt,g.43y | se a characteristic, or baseline bbb REPf i 1 e
fromwhich the conputer 17 may cal cul ate an appropriate ow rate profile
to control a speed of punp 33, in order to achieve the

25desi rabl e/ ef{@6liing 8o AGtthMhdad! ofeQf dokaf em_u?%ﬁ{ %aelnm@tv 21 s B0 ek
generator life, when Strontium82 is plentiful, the punp is controlled to
drive infusi om2fgplipcatlspediarzaret Y oEC Bastde divardhe f{)qﬁ*ewiehta@b@mgh he end of
generator |if e, whef. el @fhet B&nf&ﬁe@@fs'ihﬂ%a@gd RarnReslnAaR giedno Ne punp
is controlled to drive infusion flow at relatively hi gﬁer rates. As was
descri bed abovae injosdes gnpush &tei dope out fammagent ding BOSH, foranjelsion peide higher

30i nfusi on/injegtion flowrate is relatively high, that is, high enough to
create too nuch back pressure, via flow through the colum of generator 21,
by- pass |ine 303 negusiseneny]aoyaty syfiladjrusigiingotdd Jecgemaecatialfacdit86B0 t o
divert a flow of h ficient vol ume has been
punped t hr oug H&gog %Lglrfg{;htg? &5? &gﬁ%‘%%gﬁ%aﬁ%ﬁf;% é%ltf AR %r‘ di Cﬁg’“?‘g e %ﬁmémrret hod,
once a dose oftudkuatiemdivomigeneiratioconByratias, fleobbckccmtiog patlicentivd | ne
305p, di vergenc'goalsalov% i3\5680%niqistm,%cetoft‘,icgw(‘;:{i verd the fl. ow. 0 el uant trhrough
by-pass |ine 303°%aifdPRER-BUNSICSEad 'Y PR eaLong pe ?)({ﬂ?ﬁese?su‘éﬂ 84t a

hi gher 1 ow rate vnifoar de¢l of edpusiivityherostomeh mdividunbdaspatilienatiedctingl 305p, for
i njection at trge hi gher 5flo at e. Consi stency of activity profiles
anong i nj ect etf Yol O“élg’ﬁtlﬂlr%ﬁ\{f‘FW'feé&%/ﬁcrate the use of PET scanning for the
quantification of prinaw 17T @guex aBIhe; b 40t HFdaD @kt ALk hugicopy stindi es.

Alternative infusion circuit configuratjons, .operable according to

al ternative ﬁﬁ%“ﬁ‘ﬁﬂé?mzf%‘ya%ﬁv]é‘\?]ég’éﬁ%é‘i“éfdlgﬁ‘bffsfaﬁ? e G\T/?’B‘%/pffﬁ‘inﬁ"fyil!“ $'%%nmong
injected dosesd spferBdrhm@srs ArcldNvRfRtddNicf afiRdRY alitchbtivaddiopacdvibly across
each individual dose, will be described below, in conjunction with Figures

12A-C. 13 PrrR@ o SP? ePRPEHIcR!s IRy suRyh Bax O dowrlaered gnigr seEpEigt a har d

copy of the i gk OBrags BBIMo bOBleMInihl{ RensRAMH &Ndnel AGRL fehat | on nunber
and pertinent infusion and system paraneters are also printed, for

ref erence. AICPEPHESEYEPRhe BIMMmEry Jdibe poAMatBHy sordirey te esomer mabodi nent s,
the summary @ayotpemm\fm,%ﬂﬂ%;&@%&n@mﬁ%&%@acgﬁé&%hé&ioﬁ}@{éagf%?v' ce to be

electronically transferred to one or nore renote conputers and/or the
summary nay bEcraptirerenetingiidry and/errlf wicmetl Ingrdenéo wokectorivawpetianenot e

CompuL 855 Mgl A5y SO S (1 RRRLE SSMSELLED Lo 1o o
pati ent more remote computers may be included, for example, in a hospital information
system, and/or a billing system, and/or in a medical imaging system. Infusion
parameters, for example, corresponding to the activity profile, may also be collected
and electronically transferred for analysis in conjunction with captured images, for
25 example, in order to quantify coronary flow, via a software package that is loaded into
a system that includes the PET scanner.

With reference back to Figure 9A the user may select an item 995, from main
menu 470, in order have system 10 perform data operations, such as, archiving a data
basc of patient infusion information and quality control test results, transmitting

30 patient infusion summary records to USB mass storage devices, and various types of
data filtering, for example, according to date ranges and/or patient identification
numbers, for example, to search for a particular set of data and/or to compile a

summary report of related sets of data. Additionally, certain information, which is
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20i nformation, the files may be encrypted for transm ssion over the
internet. The one or nore renote conputers nmay be included, for exanple, in
a hospital information system and/or a billing system and/or in a nedical

i magi Ng SYs§8Myeo)iBsesi on paraneters, for exanple, correspoRgiR@.osn t he
activity profile, may also be coll ected and electronically transferred for

analysis in conjunction with captured inmages, for 25exanple, in order to

quantify COVO@@]HéétJd'b?Woth@r & sof thvesescRackags opfadon, snd wiadegfingd 0 a system
t hat i ncludes the PET scanne Wth reference back to Fi g%ure 9A t he

user may sel e€YSIERMOPTERNIYS) b@ftfaé‘ﬁ‘flﬁtﬁ‘ii FP Yri9RR] O% YONON FPTRRUEEChBY BN st em 10

perfoiin datasaper AldRRs cordHERs &SiccldhGNbipbE pars@ialen rhas&afde/Ratd.ent
i nfusion information and qual |%?/ control test results, transmtting
30pati ent inf a*éxveﬂﬁrswwﬁhwpfﬁé‘é% IHISSiPR SIS SRR ioIanEiddWT®Es, and vari ous

types ofs; dat apfiilifi8LinRge effi@'éni%%ﬁéﬂ?bﬁeratﬁﬁ%ﬁ%é"ﬁcﬁagcedat e ranges and/ or
patient identification nunbers, exarrg&1 , to search for a particular set

of data and/or to T@npepev i Elﬁhmdﬁydnrr fgr corpnuagrdepilitated perRing &f ge
Addi tional ly, g6 ”ff’a&é‘of* git%ff@‘iésﬂgwn%’{am%@%mmam%hhﬁ% efmby, GRIRMEr 17 over

the course of sy tem opération defi nes system operation, may be
transmtted tigem 98 becahpoer 1r7egmteeth@@!ﬁq§m galécy eigher m@npurlgsloxszy@mmm@i/ or to

o Lol LSRR AR pr SRR coBLEPTTE not ARKANENARGS BRI KRS SREQV! dor o

and/ or suppliers o usion-cir onents
5f aci | il0at i ngpurps, es gbéddoree fidr qslyswergntg}éoalﬂlbgmecﬁﬂylammrmt @nkose ekill&linni ng now

to Figure 10, anlt 81 f oput.er - faci.lit.at irgi ng of t ubi ng
fines of systtg?n lidw %ﬁ%\%g tple FIC eﬁ’c"ort;ll}ra?]%n %Cﬁ'ﬁq’ﬂggm%%grﬁl%l eu{s}gr}l‘sel ects
item 981, corqau:ﬁeqﬁurgﬂofgtumdemonhecms@m dsoirshedl thekit hetmeveddiom @rnge or a
saline purge., The direction proyjded by c uter .17 i.s not .ex itly laid
out herein, 3(9;5 nggﬁlnf"ﬁge raé‘éj,or égcvb?’[%rﬁ@%l"égarf‘érm@%g hE ! ’ﬁﬁ}’—ﬁ%fi n§"shoul d
be readily appaieptortie hbiagBnskr tikadt 300 ntdlptbe@eﬁfemwﬁt;herrraia@\hﬁgl&eermr t he
scherratl c of infusion circuit 300 shown in, Figu al i ne purge of

ci rcui 10300 ils: BERISHRY SPH5T AT Sihr Y ORRTOUAR rubmséu%ﬁ& }Osm‘flaﬁﬁ%%P > #8m circui t

coupling patient line 305p to a vial, for example, as is directed by the computer
interface, in screens 983 and 984 shown in Figure 10. The air purge is desirable for
blowing out the tubing lines, thereby removing all remaining eluant and eluate, prior
to installing a new generator and/or prior to transporting system 10 from one site to
20 another, If generator 21 is not depleted and will be used in system 10 at the new site,
it is important to by-pass the generator prior to purging the tubing lines of circuit 300
with air, so that air is not blown across the generator, since air through generator 21
may compromise both the function and the aseptic nature of generator 21.
According fo preferred embodiments, once the user has followed the
25 instructions presented in screens 983 and 984 and selects to start the air purge, for
example, via screen 985, computer 17 directs the controller of system 10 to carry out
a complete air purge, in which pump 33 and divergence valves 35BG and 35WP are
automatically controlled. The automated air purge preferably includes the following
steps, which may be best understood with reference to tubing circuit 300 in Figure
30 1D: pumping any remaining volume of eluant left in pump 33, through lines 302,
304, 305 and 305w, to waste bottie 23; refilling pump 33 with air and pumping the air
through lines 302, 304, 305 and 305w, into waste bottle 23 (lines 304 and 305 have

been previously connected directly to one another, in order to by-pass generator 21; if
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300 when a new generator and/or a new conplete or partial tubing set is
installed. An air purge of the tubing lines of circuit 300 may be perforned
after renoving reservoir 1515, by-passing generator 21, by connecting

tubi ng I'i new304,4:Q,L4bi ng I'ine 305, and coupling patien%cbhgﬁmﬁgﬁggto a
vial, for exanple, as is directed by the conputer interface, In screens 983

and 984 shown in Figure 10. The air purge is desirable for blow ng out the

tubing lines, dhet@byr &asmukdghdalill b @Rl RGthel ddnfen&dr, plMpig airPr i or to
installing a new generator and/or prior to transporting system 10 from one

site to 20anotthepgh gpeigiondt BEDPe ZereRtablporelfidfins rared S aif #1d the used in
system 10 at | L i d: Sl : t D4bYg e at, prior
gsﬁltﬁlggllﬁ‘r’]‘égﬁ%r&& of‘t}tlf% é1§thfdf5@ﬁ’flﬁ%65tg2, $4DYoPAG %g%ﬁfxﬁg%%& A6

to purging th Ines of circuit wth air, at alr 1s not

bl own across thee agemeiniaeopertios phidie aiitiroudhr logy B0 b 383 end JBprmip thovipk oni se

bot h t he: functy Ny : [ ) f - to
preferr esd enb(ylél:aprrll’ee%gt;]ésjl,cE %ﬁ%@ﬁ? E‘{:e) ag% g% tp ggmggiﬁggggﬁ%éw%nfﬁg&?‘%g%?(@)’ns
presented i n SéWderish@8Bbcamde98ad howl dal gmtsvaleessbBEt 31WB ami r purge, for

exanple, via §&%$S$%ﬂ§|m“%ﬂ&g%%%E%%&ﬁ?%ﬂggéﬁeEpe controller of system10 to

carry out a conple rpurge, | 33 and di vergence val ves 35B6
and 35WP ar e aut omiitd mage opewontsy ehickdre fahkta@d bpreteidg &em 9l fge prief er abl y
includes the foll ow ng steps, wiich may be. best und ood with reference
Lo tubing. oi r et THhO% BERS et e e RS an PR R R g b e of
el uant 10eft i Whenmz ud&,sclelts oergho 1, ico@sutB30L7, m30dkese30m dpnion 80 puidate imast e

i nes

bottle 23; refilling p 3 wWth air and p ing.the air .throu

302, 304, 3o5“65‘}?&(1%%%\5%#{??{’?%@%?}6@“6&?3Féeté’gg{%lnigﬂlél&s’@ﬁﬁftﬁﬁ%ﬁws“e@gtﬂ%we been
previously confegdnedtdd] dras bptionttd RN AL the thotal @GHEST thOnRYzdadamrgener at or
21; if generator 21 is deg%e,ed and will be replaced with a new generator,
punpi ng air tHrGIHE GSABF FNBRUBMREGMBYELECS BrealPEFTReR{q $AGuHE Bunp 33 with
ai r and then phimt ShcBviBOE ilONdPferddN@n@hior, i QuEPe] 1yne3kiBP2etivaP4s 305 and
305p, into the vial, and then a renalnlnapgortyon of the air through |ines
302, 304, 30Fluoospie qffegcpriaoyiAlen wivet e diss dikreacerrpgarer 1D and the
previ ous desGhiypfhag Ghpd %ﬁ%ﬁ%ﬂﬁﬁmﬁ%s&@%&ﬁaﬂ periBnt deber@Bpul d be

under st ood how di vergence val ves 35B0, WP are automatically controlled to
carry out then@psifonsinepsreport that magpscupage adpeipatioror slangorus tgoegsdor

facilitated Biselbarl ol ek db o FRMPBLIIR W Lhes B Bl De accessed
via the selectronof an 1tem 991 for generator setup.
manufacturer for investigation. An example of such a report 18 shown in Figure 11.

20 According to those embodiments of system 10 that include an encoded information
reader, computer 17 may confirm that the new generator is proper by processing
information that is read from an encoded label/tag attached thereto.

Figures 12A-B are schematics of alternative infusion circuits 13004, 1300B
that may be employed by system 10, in place of circuit 300 (Figure 1D), according to

25 some additional embodiments of the present invention, Circuits 1300A, 13008 are
configured to allow for alternative methods of operation, to that previously described
for circuit 300, when a relatively even, or uniform level of activity over each injected
dose, along with the relatively consistent level of activity from injection to injection is
desired, for example, in order to facilitate a quantification of coronary artery blood

30 flow via PET scanning. Figure 12C is a schematic illustrating activity profiies
1200A, 1200B for two injected doses, wherein profile 1200B has a more uniform
fevel of activity than profile 1200A; profile 1200B may be achieved via the operation
of circuits 1300A, 1300B as described below.
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10When the user selects item 991, conputer 17 may present an option for
gui dance in renoving an ol d, depleted, generator and a set of tubing |lines,
prior to installing the new generator, or an option to just be guided in

t he i nst al | @biened324 he new generator. According to songerediieat S,
conputer 17 is pre-progranmed to cal culate an anount of activity left in a
depl eted generator, for exanple, by tracking activity of 15eluate over a
life of the gener atoiilar At ciatit @000(Fafurd 1By, Hished bicstaheshgener atoof Figesput er 17
may further c e this infor with o ertinent generator
i nf or mati on, qﬁ@%@?‘@%‘?%ﬁ“ﬁﬁ%&%@% %HVgé“‘ﬁ@ Bafl{"‘éfr%?i‘q e4§8nger ous
goods for shi RRLUYI300E, BepB eTRsheaRr AkahbIOUsr dabl of iR RSB0 RS 13008 SONe

cases, back to the rranuf cturer for 1nv stlgatlon An exanp l'e of such a
report is shoWHY PR VRV GE rﬂm"ﬁtéﬁ?@&%&?%@ @%gﬁ%@éiye%%’o‘ﬂm%ﬁtd%%ﬁ?msystem 10

that inc ude alsbv@mglﬁ@lnlmfaaa RLEQR s @R8I, 0f CRERW Y 860AL 7 30MYmePRS | r m t hat
t he new generat or roper %qlprocesm ng i.nformation that is read from an

encoded | abel P‘F%’@e‘é’t"ttg&@ﬁ%"&‘ teriksligegpective shiclqmggdagtiyrospeg tapelisldwénat i cs of

al ternative i pfcs QNip GlshGilk hinded @Pha: LRODB LMAL riY.Bes@npl oyed by system
10, in place of circuit 300 (Figure ID), according to 25sone additional

enbodi ments of t hefipredemilluswiesmitcsih] 30y seindiae. 1800 rradool dgswibednf i gur ed
to allow for alchﬁrsn@teiumr@g%mmg ﬂfmﬁ)ﬁeF&ﬂda%rP fg%nér&a%zlpﬁﬁqu%%éﬁ descr i bed

for circuit 300, when a relatively even orm level activity over
each i rfect edthel¥ered albamids mimnigd iﬂﬁéeartfeﬂhaﬁdax@quzﬁiwmg@tenw detevtet 250fndact i vity

frominject! oyl z%ct}ﬂlgg@e i f&ﬁ:ﬁér@Fttraggg%ﬁs%{?h%anaﬁﬁ%m%s{m to facilitate

a quantification coron arter oW Vi a canni ng. Figure
12C i s a schermatdugers IlBlﬂsmdadﬂdngcwnlﬁD@fy gkt [1 880 AL RO, mcfh?d&@By Has two

i nj ected doses,: i-n_prof.i nore. unifor of activity

than profil ee@‘}la%ﬁ?g%rj b??llcgfsfé%&é%gng%t%em& vg\,geeacevva;ve 3{‘% ﬁlgerzﬁtl on of

circuits 1300,A'puiﬂHEDBxcashiclemmhinedhtd:meh@mmno&lmdsembeﬁ@ wahtrsalimd 1300 ( Fi gure
nes are sho to indicate a general

ngmda?shedl Ve i RET ec&swﬁ o?‘r%rlbg%g‘”ﬁ? A’eﬁcsc?] rcuit 1300A, 1300B.

The shi el di nginasgedspottioniionliveasts afegriddditioths-phS00AL ASOBBONRY chaiivery

simlar, respects shi el din ssenbly 200, which is descrl bed 5
Shove 1 or oyStli T6) Pomm e MErUEG € Or e Ba P B AR AR 15008 may

be arranged %ﬁlﬁhtéﬂS’Pﬁh%m’ﬂlﬁctiﬁhﬁhm fée@smcaﬂmfmhbﬁhainrhgnﬁt}diewc{ohzfr espect to
shell 13 of ?Ors em 10 .in siml manner to that descri bed above for

circuit 300. aContrqikeﬁﬂiféa%?ﬁ\g?qqa&gtzﬂé&@?erctPr“EﬁF’tU&TI‘S’O@W yaficdngddi ng, |i ke the
previ oysly degebi hegiced a[&lhh%@@ﬁ’iforﬁﬂlék@:mbficﬁ$§§ ¥ EachDati Y IPecddh, for

r adi oi sot opeex%gln?r at ord 21, thr ou% whi
ple, according to profile 12008 of Flgurc 12C. It should be noted that, in
addition to the controlled mixing, a flow rate of each injection may be varied, if
necessary, in order to maintain a consistent activity level.
Figure 12B illustrates circuit 1300B including, like the previously described
25 circuit 300, eluant reservoir 15, pump 33, radioisotope generator 21, activity detector
25, and waste bottle 23, as well as the two filters 37 and two pressure transducers
1334, as in circuit 1300A. In contrast to circuits 300 and 1300A, circuit 1300B
further includes an eluate reservoir 1350, which is shown located downstream of
generator 21, in between first and second segments 305A, 305B of the cluate tubing
30 line. It should be noted that a pump is combined with reservoir 1350, for example,
similar to syringe pump 33, such that, when a divergence valve 133510 is set to allow
fluid communication between reservotr 1350 and tubing line segment 305A, the

associated pump may be operated to draw in a volume of eluate, and, then, when
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10the filtered eluant is punped to create the radioactive eluate, activity
detector 25, and waste bottle 23. Figure 12A further illustrates two
fitters 37 and two pressure transducers 1334 included in circuit 1300A.
Grcuit 13088 hinther includes by-pass tubing |ine 303, pathi:Ghoole$obcat ed
downst ream of di vergence valve 3580, like in circuit 300, and which
accommodat es the previously descri bed eluant/saline flush, 15However, in
contrast to Cidivettchce3@Bse 1GRSIOUE Let J30QA il themuhidgdondRSyeadn reservoir 1350

| i near/ pr oportig(gngl val ve 1335 %n@egr ated into bfy- ass/flush line 303 so
that circuit FBOBRNEPSBESPe’ated PIBP MEX RAPPFACA sy opige of

pr e- pr ogr anmed;,RRLAMBIRES nBihoGRARLRA: VB foha ﬁ&[&lﬁﬂﬁkﬂi&@wﬂ&r{ Ovdrgedback of
information from acti vi t¥ detector, 25, for, a controlled by-pass of
generator 21 ¥HvoidEP it 6t i9ideed ieariplowptent dpedf . did reonpehashio Figeni eve a
relativedy unihapn;d-&) £ bl Eeash J- 803t R e, for
exanpl e?ﬂ acco?di rig d![egv EF%%; Isgféad%%&%%g?}éﬁ?%u_r e ?eg%ﬁdrﬁa t{é ﬁ?&?ﬁ%g&not ed that,
in addition t8uttheseoprddii d@r piarinkg anctharsigldedwell.de hewse theichjatsct i on nay be
varied, if ne i i i A ARVARE vel .
Figure 1213 i l?e?%iﬁ,gr%ags&??é %Efi%sb??\;%éggz @ig’ﬁg Pvuhgclhﬁ%?%b?ieg&%oﬁgggrd\é%/cltr%sa&s Fsy

descri bed 25chaiegintwl80, Fughermete. sideef\iSrmaySnclipdagnodBr valtedichiz®ot ope
generator 21, j. Vi : . 3 Wel] as the two
P Ters 57 anieust bt dQELERL P s RO SMERYPrida o el b’
contrast! to ci4 éuidiwr®0G whd 338F0A, circuit 13008 further includes an

el uate reservoir Q... whi.ch i wn cat ed downs amo nerator 21,
in between first ;(%) C%neogé)rﬁ “’%%%ﬁ@pﬁl S g%eg%%"é%?ée%?“%%@’ %‘F{.g?lfg%t ubi ng
30line. It shobkd bemonamedmt hatvitalepeinper sicie ondeting dovdxtplegdierivobf 1350, for

exanpl e, sim| ringe 3,..such th €, di yergence val ve
Thamn0 | s setP i AP A R e R %%t?%‘gﬁe‘ﬂ%‘geg%qdﬂ? 980 and

tubi ng |ine segwenictdRbAs mahéc aes acicatrelthp wimpp BRYcibed epRFated:r tDsodraw in a
vol ume .of eluate, and, then, en di vgr ence. valve 133510 i.s set to allow
fluid ¢omuniCEFoR Bet RSP TESerirsPt: Bl BRI BITY TiifendEgient 3058,
the punp nay .beiQnereai@eks htultiishjdfighs ValduwBerOfec ek ialie vaytinitdiopaek t ubing

| ine segnment 305B for a patient 1njection, when divergence valve 35WP is
set to directd§ PR My I§Rt ineEon P mendEs the wiylorn par ey Evele radkecko Fi gures

53A-B, si dewalboh :B9pre@firSiingdidiig 3 A352 MU m3PQnITBYm REc&B B SRR Ur t her
encl ose eluate reservoir 1350. For exanple, another shielded well, to house

the el uate r88&mESFotagEef eiFfdtdPeRBIaY alsoube psedamcontra! ipvariinaef i vity
detectgy 25 ig.Hesabihad as being nounted. Furthernore, sidewall 205 may
i nclude another valve actuator receptacle for divergence valve 133510,
simlar to receptWehdupsarefatnonsp Figurs -8, 1eBAld by nakidibrigherceival ve 35WP.
Qo1 Lection ofdlliStebecdluttlS Glpifl #ahhindBnloPARLYAs ddbleaHY help to
achieve a nore uniformactivity l'evel over each injection, Tor exanple,
| i ke that ofcipridfiii@A1200B0GH Hirgererd 23@pe anigsionadcwitsdif g trosepr ef er r ed
met hods, feegdback from.activik el.e61061 2 sed to .control the punp
associ at ed Wi t%‘ lr gsggvofﬁro&%vgweg & , ?H%MOIPGS aHov%, 1 Conanction
25 with Figure 2A, to help maintain the relatively uniform level of activity over each
injection and the relatively consistent level of activity from injection to injection.
In the foregoing detailed description, the invention has been described with
reference to specific embodiments. However, it may be appreciated that various
moedifications and changes can be made without departing from the scope of the

30 invention as set forth in the appended claims.
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15in order to vary injection flow rate and, thereby, maintain a relatively
consi kent activity level across multiple injections, and, wWiérrlhécessary,
to vary injection flowrate over an individual injection to maintain the
uniformactivity |l evel. Feedback fromthe pressure transducer 1334, that is
downstream from detector 25, and/or froma flow neter (not shown) of
circuit 1300B may al so be used to control the varying of 20injection flow
rate. WeWlaimm: further reference to Figures 12A-B, it should be noted
that alternative circuits may be configured to enploy a conbination of the
met hods described for circuits 1300A and 1300B. Furthernore, sone infusion

circuits of the psesent (1yventiionydmyaaplay Mukiddy ergengatheesuihls as
menti oned above, in conjunction 25with Figure 2A, to help maintain the

rel at i vel FOUHIBEIA ealinelostruguiaineludinges sBab i %) definiom 2araterne spasat i vel y
consi stenty, L eyel of activity frominjection to injection. In the
foregoi ng detal'l ed description, the invention has been described with
reference to spedifiact enbod({ M3, However, it may be appreciated that

various nodificatjons and change n be de. . wi thout departing fromthe
Scope of the 361 FOGHINGnISeaBY 10 nOPAtth & LR ENal 8208 MASITEP e
claim 1. Asgiet eiubife, iHaknhaensy %ngémﬁﬂfdirﬂcﬂfdiﬁ%% ERdhenhapracedt begl s

conprising: a cabinet structure 1ncluding a she (113) defining an

interior $pdckefnesragfivradity ef campastiande anuspragdies a barrier 0 shdisbdivey

the shi ol rngtab SERURS PbPhAred®, BeehBaigoa el g PRI E nes
pl ural i tycefresosmang Panasityaptdpsevixies 2a3bapsi ep7i, ceaddioac tisven badhat i on

for the conpartnents, the shielding assenbly further including a
cor r espon8IHipg urGHasey tothe ot EesERpdind2 o8ipgpinersio e agaepeosrin Kifen

A e e R e R
radi at i ontHeocortdsonoimgespopditngntonpar t nent ;
a radioisotope generator (21) contained within a first compartment of the
plurality of compartments of the shieiding assembly;
an eluant line (301, 302, 304) coupled to the eluant source and to the
generator, the eluant line extending from the eluant source to the generator,
through the shielding assembly, at a first location, the first location being
hetween the sidewall and a first door (221} of the plurality of doors, which first
doar corresponds to the first compartment;
an eluate line (305) coupied to the generator;
and a patient line (305p) coupled to the eluate line and extending out
from the interior space through an opening (135) in the shell of the cabinet
structure; and
the system being characterized in that:
the eluate line extends from the generator, out from the first compartment
of the shielding assembly, and directly into a second compartment of the
shielding assembly, at a second location, the second compartment being
directly adjacent to the first compariment, and the second location being

between the sidewall of the shielding assembly and both the first door and a
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a radi oi sotope generator (21) contained within a first conpartnment of the
plurality of conpartnents of the shielding assenbly; an eluant |ine
(301, 302, 304) coupled to the eluant source and to the generatolMisthe

eluant line extending fromthe eluant source to the generator, through the
shielding assenbly, at a first location, the first | ocation being between
the sidewall and a first door Félézfﬂ') of the plurality of doors, which first
door corr e¥eREsIay 2RE) o the Phoriiarefndenrs, e ekoait@ dobneo(r88p)ndipupbed t o

t he gener I patient |line (305p) coupled to the eluate |ine
and exten%%gsega?dip%ﬁr%%m&?%ht erior space through an opening (135) in the

shel | of the cabénettistir Uckurie; candet hes siyist emdiei ngechatact 86 zedohd that:
the eluate |line ext@%ﬂ% froegyt he generator, out fromthe first conpartment
of the shiGHHYNSE pyPhiediaoAseeEYIY 8Mft o a second conpartment of the
shi el di ng assenk} Ynatiht Airee et qk 0Sat 01, r t_ being
directly adjacent p’Eo thei first conpar tr%n%ﬁé]g)ﬁgsﬁﬁg&s@@%ﬁ%eﬁg%gﬁ gﬁélr(gei ng
bet ween t Hecaicdewat!|then auidrashited ditagormssemh|tye ahidd boddtiothesifid betweoor and

' . f | i f d , th dd
cor r espond!ng EHRE AR Sbiri B hsSr ekl e ecoheiodior eni e i 5 coupl ed

to the eluate line wthin the second conpartnent of the shielding assenbly;
and the _patient |ine extends out fromthe second conpartnent at a
third | ocdtion, N&fystara®! Glaim T.oMi&'BE i nterior space, the third location

bei ng between yhe side ll]c\%%;rrﬁeé}gs&@ %sl L0, ﬁg%%’ﬁgi@/ggﬁ%r@giﬁe ond door.

2. The systemof claim t he €l"uant reservoir

(15) and a punthe 8Bpnt bmelincludes a fils seboant (30 Necduptddidesicasbinslr SeOMENt
(301) couPI §1d to the reservoir and to &gegﬁ)un&) and a second segnent (302,
304) coupfel'® BUTREBLAP SLREYSE AR Jaer $brcoupier (hehes pafenanic o thet her

char act er 'ﬁéﬁ@k—a&m, ARt thbesyRSer KOs PRMBLES AR W%&f%é‘%{e%é%w%ur e

outside the interior space while the punp is nounted Wthin € i'ntérior
space, anfaunéed fe $he sefmehtstivicturaeowsidarthelinteioe xpendswhiothd bermerer voi r

to the . her enin 13 in.the shell of the cabinet
struct ufg%@gﬁﬁ\g{@@gﬁérﬁ%@%&l gﬁ!)?ﬁ%,(ar}cﬁl)itﬁ%gfmaﬁﬁggﬁ‘“@r@fz@@ @H’%nﬁgi”eat

| east oneextentbdrappent ngsehiirt fetrehglihpofd %ﬁ@iﬁ%@top%rﬁh@t(%iﬁ hngkudes a
gr om‘ret-t%‘g@e{ seal surrounding the corresponding |ine that extends

t her et hr oblgf. of the cpReed phtielires claim 1, further conprising

3. The system of claim 2, further characterized in that at least one of the
openings in the shell of the cabinet structure includes a grommet-type seal

surrounding the corresponding line that extends therethrough.

4. The system of claim 1, further comprising

a bypass flush line (303) coupled to the eluant source and to the patient
ling, and wherein the system is further characterized in that:

the bypass flush line is coupled to the patient line within the second

compartment; and

the bypass flush line extends from the eluant source to the patient line,
through the shielding assembiy at a fourth location, the fourth location being

between the sidewall of the shielding assembly and the second door.
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a bypass flush line (303) coupled to the eluant source and to the patient

| ine, and wherein the systemis further characterized in that: the bypass
flush line is coupled to the patient line within the second conpartnent;
and t he bypass flush |ine extends fromthe el uant source t3ine
patient line, through the shielding assenbly at a fourth | ocation, the
fourth | oc tionrbein% bet ween the sidewall of the shielding assenbly and

t he second”door'he BYSI®REOLYRY ehflgimandy dirtbenrharacterjzetuntther thehaystster | zed
in that th@nggﬁg@ﬂpﬁ§g§her conpri ses: a filter holder (317) nounted
within the interior space of the cabinet structure; and wherein the el uant
line includes a filtet dwlqed7)3 17 hmotintetdewithizi tige Howsied dpnceher et debinsd. The
systen1ofs§@% of_clﬁjns 1-4, wherein the system conprises one or nore
generators WS 44 in the first conpartment. 7. The system of any of
claims 1-4, whepedrbitihe diLastiitomBRICIRMIDIS 7R BHARE, BBH@W;&% an,epd erior
contour of the generator. 8. The system of any of clalns I-4, Furt Rer
characteril®&€fin that: the eluate line includes a first segnent (305A) and
a second segnent (305B), the patient |line being coupled to the second
segnent; and the system further conprises an eluate reservoir (1350)

combi ned Wit h dhet hetepunpanyt be celiment-41 eseraiithe RELRGH cRMMRGst Shd be
eluate line in between the first and second segnents thereof, and being
cont ai ned”'i“?{@tgr?é’%%gﬁﬂ)@@m%ﬁr*f‘ﬁ’éﬁﬂe"’%fw{?}i@r@mﬁ@ldi ng assembly. 9. The
system of any of clains 1-4, further conprising a waste bottle (23)
contained within a third conpartnent of the plurality of conpartnents of
the shiel ding dssesystem aindna ofastiens! 1-de WIROBIN treotipli ashbrbgathenehyate |ine

and to th ste.hottl e and . wherein t systemis further characterized in
that the §B eehﬁ@&“??ﬁc %qlcérdcqrgowh@qu 50&'4'Phe within the second
conpartnment and extends out fromthe second conpartnent at the third

| ocati on, al ongsi de the Eati ent line. 10. The systemof claim9, wherein
t he wast e8] i nel BRBEHEE" Phewy phelaims fdt, danfair¢hmeatteazed if tuatt h | ocation, the

fourth I ocatiopcbejag. RELIRENLLS, ﬁisqes\g%ln’lzentl{lfif}gﬁ) Lind-a second segment

(305B), the patient line being coupled to the second segment; and

the system further comprises an eluate reservoir (1350} combined with
another pump, the eluant reservoir being coupled to the eluate line in between
the first and second segments thereof, and being contained in the second

compartment of the shielding assembly.

9. The system of any of claims 1-4, further comprising

a waste bottle (23) contained within a third compartment of the piurality
of compartments of the shielding assembly, and a wasie line (305w} coupled to
the eluate line and to the waste bottle and wherein the system is further
characterized in that the waste line is coupled to the eluate line within the
second compartment and extends out from the second compartment at the third

location, alongside the patient line.

10.  The system of claim 9, wherein the waste line extends into the third

compartment at a fourth location, the fourth location being between the sidewall
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and a third door (223) of the plurality of doors, the third doors
corresponding to the third conpartnent. 11. The systemof claim9, further
characterized in that: the plurality of conpartnents of th%ﬁﬁ ]
shi el ding assenbly further includes a fourth conpartnent |ocated AGSLLE
i mredi ately adj acent the second conpartnent and the third conpartnent;

the pluralit f doors of the shielding assenbly further includes a third
door (223)3'8%%3%%@% e Poftthe Riwely Sosast wenthirdriipas foiieshoddiog 10 227)
corresponqh@gh§@cgﬁ@ah Ah conpartnent; the waste |ine extends from
t he second conpartnen irectly into the fourth conpartnment at the third

| ocation, the third | ocation al so being between the sidewall of the

shi el di ng .assenhly and the. fourt oor: and . . t he waste |ine extends

fromthe f@urt WW&‘?%@%% éé‘@ftﬁ?r EhRTGCEREeH D fffconpartment at a fourth

location, the figaptlraligeatdontphehassketmeshictdty %%Q@H’{%El;) fu?tfhei’ ﬁ&zmseé di ng
urt her

assenbly and the third door. 12. The system of <Claim 11,
char act er if'Q@#h cAMPRRIMAHdoegied dinadizthbradianprt hessexondtainmparynasied  ( 237)

nount ed wit hi .compartnent to hold the waste line in place
bunt LEAnt np _ p
within the &?Euﬁ %%%@%Pﬁent . 13. The system of claim 11, further

characterized ifme phatlity of doorst bfetreathiefting iaseeexliendsnd:r emidee 5 eaand
conpar-t mer&t di é\gﬁt I X into (ghe fourt _cor’rgart ment at the third |ocation,

al ongsi de “PRE (§Ak EOTTRRRONAIRG to the thigh gomgarigirnt #ieé s fewHusioont28bm t he
fourth coppabip@Mingto e fduth &&ﬁ@éﬂiﬁgﬂti_t he fifth | ocation being between

the sidewall and the fourth door. he system of claim 13, further
characterized the meste e extetdsnifam tthersexonpr compasdrmeet alinictig imenter (237)

mounted within.the fourth rtnent. to hold e ste line apd the

pat i ent | IhEUT rodBabRMH A TRETAES Fiioh dinpiird Fealloh oo Mo lSmaRror any
of clai msthl-didewhrRbetie siBRlPassemblytdhel tabybakh byoPfaoar t ments of the
shi el ding assenbly further includes a third conpartnent |ocated i mredi ately

adj acent the sBonasiedifsarxifads froanthed auiheroropaitment direedy into theatird
the plur %&r@éaﬂﬁne%?%g?rfgﬂ?%rﬂ(&%@kwe{hdé %ﬁ%ﬁgg%%ﬁ?%%gtbhe%{ve%%g%}a St N d

door (22 rrespon hird “comnpar
of the shielding assembly and the third door.

12. The system of claim 11, further characterized in that the system further
comprises a retaining member (237) mounted within the fourth compartment to

hold the waste line in place within the fourth compartment.

13. The system of claim 11, further characterized in that:

the patient line extends from the second compartment directly into the
fourth compartment at the third location, alongside the waste line; and

the patient line extends out from the fourth compartment at a fifth

location, the fifth location being between the sidewall and the fourth door.

14, The system of claim 13, further characterized in that the system further
comprises a retaining member (237} mounted within the fourth compartment to

hold the waste line and the patient line in place within the fourth compartment.

15, The system of any of claims 1-4, wherein
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the patient line extends fromthe second conpartment directly into the
third conpartnent at the third | ocation, the third | ocation al so being
bet ween the sidewal| of the shielding assenbly and the third doawgang
the patient line extends out fromthe third conpartnent at a fourth _
| ocation, the fourth Iocati on being between the sidewall of the shielding

bl dt door The s stemof claim15, further
2ﬁ2$actgr?2ed ﬁﬁetﬂq b %&%ﬁ%‘?ﬁ"?ﬂﬁ@fé @ééf%ﬁﬁiﬂgeﬁs%&mtéy ﬁﬂﬁﬁ@fgﬂﬁgma (237)

mount ed Wi B rto%ﬁk?aﬁrﬁéﬁﬂio%@f&@?ﬂrﬁ@@ﬂaté!? a@@éc‘érﬁ e %@Ebﬁ Hﬁ%ﬁéﬂm‘o

W thin the third conpartnent. tem of urther
char act er if@dbtiei gharaaterizhe fm)b“@’il ng in the shel | of the cabi net structure

di
{Eglg?ﬁfoﬁgﬂm%tpl&w@ 8?%00?55”5{%ndh{égdaweas%ae%iﬁ furtfwgremec)(t ens Iant ird

door (227) corresponding {o the third compartment;

the patient line extends from the second compartment directly into the
third compartment at the third location, the third location also being between the
sidewall of the shielding assembly and the third door: and

the patient line extends out from the third compartment at a fourth
location, the fourth location being between the sidewall of the shielding

assembly and the third door.

18.  The system of claim 15, further characterized in that the system further
comprises a retaining member (237) mounted within the third compartment to

hold the patient line in place within the third compartment.
17.  The system of any of claims 1-4, further characterized in that the opening

in the shell of the cabinet structure includes a grommet-type seal surrounding

the patient line extending therethrough.
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